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gTRUTHERS WELLs 


MIXING VESSEL 


~OR PROCESSING 


"HEAVY VISCOUS 


MATERIALS 


Double motion drivehead, an exclusive Struthers 
Wells design. Horsepowers from 2 to 150. Fur- 
nished with sealing devices when used on pressure 
kettles. 


Ketties can be open fiat top, or dished and fienged 
closed top for working pressures as high as 300 Ibs. 


Sweep and paddie arms are pitched to create flow 
of material throughout kettie—preventing strati- 
fying of the mix. Scraper frame and paddie arms 
can be of welded design or bolted for easy removal 
when vessel is equipped with a cover. 


Ser 4 d hinged , which F ili i 
Sereper x or speed, economy and dependability—specify the Struthers 


Wells Double Motion Mixing Vessels—for processing greases 
and other heavy viscous materials. Our extensive machine 
of steel or special alley and fabricating facilities—combined with years of 
engineering experience in designing all types of agitating 


or unjacketed for Vessels, enable us to furnish mixing equipment for any 


material, to your most rigid specifications. 
For intricately designed or standard mixing equipment— 
STRUTHERS WELLS PRODUCTS think first of Struthers Wells. 


PROCESSING EQUIPMENT DIVISION 


Crystollizers . . . Direct Fired Heoters .. . 
tveporutors .. . Heat Exchongers . . . Mixing 
ond Blending Units .. . Quick Opening Doors 


. « Special Carbon ond Alloy Processing 
Vessels. . . Synthesis Converters 

DIVISION 
BONERS for Power and Heat .. . High and 
Low Pressure Water Tube... fire Tube... 
Pockage Units 

FORGE DIVISION 
Crenkshatts . . . Pressure Vessels. . . Hydraulic 


MACHINERY DIVISION 
MACHINERY for Sheet and Structural Metet 


Rollor Table, ond’ Bie WARREN, PA. 
PLANTS AT WARREN, PA. AND TITUSVILLE, PA. 
Offices in Principal Cities 


| | 
| | 
° 
: STRUTHERS WELLS Corporation 


GREASES 


PRODUCES GREASES WITH 


LONGER LUBRICATION LIFE 

Increased many fold over those made 
with hydrogenated castor oil or hy- 
droxystearic acid. 

ECONOMY THROUGH INCREASED YIELD 
Low initial raw material cost plus 
higher yield — considerably harder 
consistency at 77° F than with either 
hydrogenated castor oil or hydroxy- 
stearic acid. 


HIGHER DROPPING POINT 
Grease will have 6-8° F higher drop- 
ping point. 


IMPROVED LOW TEMPERATURE PROPERTIES 
Softer consistency at 0° F. 


GREATER OXIDATION STABILITY 
More resistant to oxidation in absence 


of anti-oxidants. 


EASE OF PREPARATION AT LOWER 
TEMPERATURE—Soap readily formed and 
more easily dispersed in mineral oil at 


100° F lower temperature. 


IMPROVED APPEARANCE 
Finished grease smoother in texture 


and more pleasing in appearance. 


LESS BLEEDING 
Lower free oil separation than with 


hydrogenated castor oil. 


Baker's METHYL HYDROXYSTEARATE, available promptly in any quantity 
including carload shipments, is fast becoming the #1 choice of major grease 
producers everywhere. A trial sample is yours for the asking. Write today to 


THE CASTOR OIL COMPANY 


ESTABLISHED 1857 


120 Broadway * Dept. IS 26 - New York 5, N. Y. 
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Grease made with Bentone* 34 can be used on practically every type of machine 
and industrial equipment — and under almost every temperature and weather 
condition. Results are amazing: Grease consumption is less. Clean-up time is 
reduced. Savings realized by changing to Bentone grease have amounted to 
thousands of dollars annually. 
Bentone 34 is considered by scores of lubrication engineers to be the most 
important contribution to the lubrication field in many years. Bentone grease 
has a unique physical gel that retains all of its remarkable characteristics over 
the entire range of weather variations and under the most arduous working 
conditions. Grease made with Bentone 34 resists wash-out and hydrolysis in 
presence of water. It retains pumpability at excessively low temperatures as 
well as providing excellent lubrication at the highest temperatures. 
You can always depend on the quality and 
remarkable properties of Bentone grease. 
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N THE INDEPENDENT LUBRICANT 
MANUFACTURING INDUSTRY IT’S SOUTHWEST, ’ 
THE HOUSE OF “ "" GREASE | 


AFTER APPOINTMENT AS EXCLUSIVE MARKETERS OF 
VERMICULITE LUBRICANTS (U. $. Patent #232738) 


PROUDLY INTRODUCES 


ELECTROSTATICALLY PROCESSED 
Modern facilities, located in the ap- em VERMICULITE + SOMETHING NEW AND 


DIFFERENT IN THE LUBRICANT FIELD 
proximate center of the United : 
States, permits the manufacture and 

shipment of modern lubricants at  ALMASOL DEFIES TEMPERATURES IN EXCESS OF 1900° 
moderate delivered prices through- : 
out the world. 


ALMASOL HAS OUTSTANDING LOAD CARRYING 
i CAPACITY 


compariste with au Forms OF 
PETROLEUM. 


4 can processen INTO WORKABLE 
SOLUTIONS 


WIRE, WRITE, OR TELEPHONE 
FOR SAMPLES, PRICES, OR 


1, IN GREASE FORMULATIONS, 
FURTHER INFORMATION. 


2. IN BULK DRY FORM, 
3. IN COLLOIDAL SUSPENSION 


SPECIALIZING IN THE CUSTOM MANUFACTURE LUBRICATING AND SPECIALTIES 


SOUTHWEST GREASE & OIL Co., INC. 
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hy W.M. MURRAY, President, NLG| 


COOPERATION IS A KEYNOTE 


When your Board of Directors next meets it is to be in 
Detroit where we will again be privileged to attend the 
meeting of the Lubrication Committee, API Division of 
Marketing. Their annual meeting in the Motor City be- 
comes increasingly attractive year after year. 


Their speaker program provides what may be termed 
as inter-industry forum. Representatives of the automotive 
industry participate in discussions serving all interests of 

lubrication. Engineering, Service, mechanical and lubricant subjects are all 
considered and all topics are pointed toward the general target of better 
lubrication for the motoring public. “Better lubrication” certainly involves 
lubricating greases and their uses. 


The Lubrication Committee has NLGI’s congratulations for previous suc- 
cesses and our best wishes for the coming meeting. 


The marketing connection is worth comment because the best lubricant 
in the world, fluid or grease, is of no general value until the product is mar- 
keted. The NLGI has well manned, hard working committees planning, and 
quite effectively, for better consumer recognition of the economical, efficiency 
and safety features of lubricating greases. The product of this work when 
properly supported by good merchandising methods will evolve into some- 
thing of substantial industry value. A reliable and strong prop available to 
each NLGI member, for helping to focus consumers’ attention on the great 
value of greases, is the individual member company advertising departments. 
Advertising the merits of individual brand lubricating greases, benefits the 
entire grease industry. Every lubrication ad may well include definite refer- 
ence to lubricating grease as an important partner in “better lubrication.” 
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MECHANICAL 


STABILITY 
of 


GREASES 


In Electric Motors 


By E. G. JACKSON and E. R. BOOSER 


General Electric Company 


As presented at the ASTM Symposium, Technical 
Committee G, Houston, Texas, February 16, 1955. This 
was part of the third section, “Technical Considerations 
of Mechanical Stability.” 


ABSTRACT 


This paper considers the variations in mechanical sta- 
bility called for by different bearings and some of the 
bench tests designed to measure these qualities. Results 
of bench and life tests are compared and the following 
conclusions drawn. The best open bearing greases are not 
able to er withstand severe ov erpac king. Sealed 
bearings and large high speed bearings require a channel- 
ing grease, and the large bearings need grease-metal ad- 
hesion as well. Even when good correlation between 
life and bench tests is obtained, there are important ex- 
ceptions. Overpacking of ball bearings in conventional 
life test equipment may offer one of the best methods for 
evaluating ball bearing grease stability. 


B. ARING GREASE LIFE may be the limiting factor in elec- 
tric motor life; mechanical stability is an important factor 
in that grease life. 

The demands on this stability vary with the type of 
bearing: open, sealed or large, high speed. Generally, 
greases performing best in open bearings are not the best 
in sealed bearings. The difference appears to be due al- 
most solely to special stability requirements for sealed 
bearings. L arge bearings (of the order of 100 mm bore 
size) are still another special problem with even more 
stringent demands, judging by the small number of 
greases that qualify. 

The purpose of this paper is to consider the variations 

called for by different bearings, and some of the bench 

tests designed to measure these qualities. Results of 
ASTM worker, Shell roll, and overpacked, open and 
sealed bearing tests are compared with each other and 
with life test results in the various types of bearings. 
While not as many data as desired have been obtained, 
preliminary conclusions are drawn as to the utility of 
available test methods and of grease characteristics desir- 
able for the different bearings. 


ASTM and Roll Tests 


These tests are well known and widely used. Both re- 
peatedly shear the greases being tested, the ASTM work- 
er by forcing it back and forth through orifices, and the 
roll tester by working it in a combination, sliding-rolling 
action. In both cases, penetration measurements are used 
as indices of resistance to breakdown. 

Usually, any grease which cannot stand the working 
in these tests w ii be potentially subject to severe break- 
down in a bearing. Both tests, however, fail to reproduce 
the high rates of shear which exist between the balls and 
a cage or between the cage and seals in a bearing running 
at 1700 rpm or higher. On the other hand, the possibility 
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of a grease being able to “channel,” and so remove itself 
from further working in a bearing, is not reproduced in 
either worker. Such variances from operating conditions 
lead to serious discrepancies when data from either the 
ASTM worker or the roll test are extrapolated to bearing 
performance. 


Whip Tests 


In order to avoid any errors arising from measuring 
the wrong properties, another test was set up to study 
mechanical stability in an actual bearing.’ A standard mo- 
tor with 306 size, open bearings was modified to include 
a lock nut and washer on the shaft. The bearings and 
housings were hand packed 100 per cent full and the mo- 
tor run for 24 hours. Temperatures during the run were 
measured and the final grease micropenetrations were 
compared with the originals. 

The sort of data collected is shown in Table I, which 
includes life test results in open and sealed bearings. The 
differences between greases are obvious and, generally, 
those withstanding the “whip” test are found to be better 
in sealed bearings and large high speed bearings. The bet- 
ter open bearing greases are usually among the poorer 
by the whip test, perhaps because their higher oil con- 
tents and better bleeding characteristics are derived from 
less rigid gel structures. 

Because it directly — the stresses of ball bearing 
operation, this test has been used in our laboratory more 
than the ASTM or Roll tests. Success in terms of cor- 
roboration by life tests has been good, as shown by the 
data in Table I. The one grease that is excellent in sealed 
bearings in spite of poor w hip results is even better in 
open bearings, which corroborates the test's validity. 


Sealed Bearing Grease Retention Tests 


Another series of tests was run with 205 size, double 
sealed bearings at 7200 rpm. They were packed with vari- 
ous greases at various percentage fillings. The tempera- 
ture was continuously recorded for one hour's run and 
the weight of grease thrown out during the run was de- 
termined. Results with a 70 per cent pack are shown in 
Table II, along with whip and life test results, 


Again there is wide variation between greases, with 
one long-life grease on the bottom of the list. Life tests 
were run with a 50 per cent pack, however, and in the 
retention tests only three greases lost as much as 20 per 
cent of the original charge when that charge was reduced 
to 40 per cent of capacity. Greases L, H, O and K were 
also life tested with an 80 per cent pack in 205 doubled 
sealed bearings at 8500 rpm. Although K suffered more 
than the others, the relative standings remained the same, 
showing that a retention test should be used with caution. 

The whip test roughly predicts the tendency of a 
srease to be “thrown.” There are two distinct ~~. 
in the whip results and those greases that are yadly 
whipped are also those that throw the most. 


Grease Life Tests in Bearings 


An attempt was made to correlate data from all these 
bench tests with results of life tests in ball bearings. The 
latter tests were of three kinds: open bearing, sealed bear- 
ing and large bearing. 

The open bearing tests were run with 306 size, the 
bearings and housings being two-thirds filled with test 
grease and run to failure at 3600 rpm and 100 C. Five 
failures were accumulated for calculating a geometric 
mean life. Sealed bearing tests were run similarly but with 
a 50 per cent charge of grease between the seals. The 
large Seshei 130 mm bore size ball and roller bearings, 


were run at increasing speeds up to 3000 rpm at 60 C, 
with the grease being examined every 100 hours. If maxi- 
mum speed was attained with no trouble, the temperature 
was raised to 100 C and the cycle repeated. Only two 
greases, so far, have been able to complete this cycle with 


no evidence of deterioration. 


Correlation Analysis 


For ten good commercial greases, the available bench 
and life test data were collected and the greases ranked 
for each test. Table IIL shows the ranking obtained, 

Using a rank correlation formula, the coefficients of 
correlation between each column were calculated and ar- 
ranged as Table IV. A plus signifies positive correlation, a 


TABLE | 
WHIP TEST RESULTS COMPARED WITH LIFE IN BEARINGS 


Yo Increase 


Hours Mean Life in No. 306 Bearing at 212 F, 3600 rpm 
Open Bearing Double-Sealed Bearing 
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COMMON OPEN BEARING GREASES 
90 >420 >370 10,000 - 

B 66 360 450 8,000 

Cc 170 290 4,400 1400" 

D 90 >420 >370 2,000 480" : 

E 55 205 270 
COMMON SEALED SEARING GREASES 

F 85 40 —50 2,000 4600 4 

G 61 130 120 1,900 3200 ; 

H 90 40) —55 2,500 2900" 
I 54 85 60 1,900" 2000" 

J 56 120 110 1000 

K 74 300 300 > 10,000° 7500 i 

a. Double shielded 

b. 302 F : 

. Extrapolated from 250 F test 

9 


minus, negative correlation, and a zero, no correlation. 

The ASTM and roll tests exhibit positive correlation 
with open bearing life, and the roll test, negative correla- 
tion with sealed bearing life. This is consistent with the 
negative correlations between open and sealed bearing 
test results. The whip test is seen to have negative cor- 
relation with ASTM and roll tests, yet none with bearing 
life tests. This anomaly could occur because not all the 
tests were run on all ten greases, though at least five 
greases are included in each comparison. 

The absence of correlation between the w hip and life 
tests in this treatment is probably because of the go-no 
go character of the test. That is, the rank of a grease is 
not so significant as the general anti-w hip category into 
which it falls. 

The complete lack of correlation between either the 
7200 rpm retention tests or the large bearing tests and 
any other tests is indicative of the current impossibility of 
pinning over-all quality to any one factor. For instance, 
.one of the two best greases in sealed life tests was at the 


TABLE lt 


Grease Retention in Overpacked Sealed Bearings 


Life in Sealed 306 
Bearings at 3600 rpm 
pack, 


Grease Loss, 
of Original 


Whip Test, 
Change in Penet. 


and 100C, 50 
Hours 
I 15 70 - 
M 20 10 1200 
N 30 50 
35 0 > 10,000 
H 45 40 3000 
D 45 » 600 500 
50 4500 
O §§ 800 1800 
A 60 > $00 
kK 90 > 600 7500 


Cirease 


TABLE 


Relative Ranking of Ten Greases in Various Tests 
(Arbitrary rating, with 1 representing the best performance.) 


ASTM Roll Whip 7200 


If 


5 
4 


TABLE IV 
Rank Correlation of Greases in Table Ili 

ASTM Roll W hip 7200 Open Seal 
ASTM 0 + 0 

Roll 0 + 
Whip 0 0 0 

7200 0 

Open 


Large 


Seal 


Open 


bottom of the list in the grease retention test. Apparently, 
even when 90 per cent of the grease is thrown out in the 
first hour of running, the remaining 10 per cent is so 
stable to oxidation that it continues to lubricate satisfac- 
torily for better than average life. 

As for large bearings, it had been assumed that the 
same “channeling” ability so often found in good sealed 
bearing greases should make for good performance in the 
130 mm bore size. When large bearing test equipment 
was set up, however, it was found that most greases that 
were excellent in sealed bearings and in the whip test fell 
down badly in the large bearings. One or more additional 
factors must be ths lr in maintaining the mechanical 
structure in such bearings. It is possible that one extra re- 
quirement is adhesiveness. Even a channeling pe may 
continue to fall into the rolling elements and be churned 
excessively if it cannot adhere to the race shoulders and 
housing. The greater mass of grease in the large bearings 
may be more than most grease-metal interfaces can sup- 
port. 

From some slumping tests run a 
few years ago, it was learned that 
greases vary considerably in adhes- 
iveness and that consistency is only 
one of the factors related to ad- 
hesion.” 


Life in Sealed 205 
Bearings at 8500 rpm 
and \00C, 80% pack, 

Hours 

Conclusions 

The conclusions to be drawn 
from this brief survey are these: 
(1) Many of the best open bearing 
greases performance-wise are not 
sufficiently stable to withstand se- 
vere overpacking without some loss 
of useful life. (2) While most good 
sealed bearing greases “channel,” 
some very good performers are not 
of the channeling type. (3) Large 
bearing greases need something 
more than just the channeling prop- 
erty to maintain adequate structure. 
Another necessary seta may be 
adhesiveness. (4) Even when there 
appears to be some correlation be- 
tween grease test results and opera- 
tion, there are important exceptions 
and therefore, (5) There is still no 
mechanical stability bench test giv- 
ing completely satisfactory correla- 
tion with performance. (6) Over- 
packing of ball bearings in conven- 
tional life test equipment may offer 
one of the best methods for evaluat- 
ing ball bearing grease stability. 


> 7000 
1200 


Seal Large 


Literature Cited 


1. E. G. Jackson and E. R. Booser, “Greases for Electric 
Motors,” NLGI Spokesman, Vol. XVII, No. 12, p. 12 
(1954) 


2. A. E. Baker, E. G. Jackson and E. R. Booser, “Lubri- 
cation Engineering,” Vol. 9, p. 250 (1953) 


NLGI SPOKESMAN 


; M | 5 2 
4 3 7 
H 5 5 4 
I 6 
+ 4 
D 10 6 3 
a K 7 10 
| N 2 3 2 
: 0 
0 
0 
|_| 0 
10 


The new $6,600,000 plant of American Lithium 
Chemicals, Inc. in San Antonio, an affiliate of 
American Potash & Chemical Corporation, long 
the leading producer of Lithium Carbonate, 
makes available to producers of lithium-based 
greases an abundant new source of supply of 


LITHIUM HYDROXIDE. The new plant will process < 
high-grade lithium ores from extensive deposits ii 
in Southern Rhodesia, assuring you of vast re- 


serves, coupled with the most modern domestic 
production facilities available anywhere. You 
can count on the advantages of Trona LITHIUM 


HYDROXIDE in your all-purpose greases —mois- 
ture resistance, chemical and mechanical stabil- FOR 
ity and wide temperature range, just as you can M0 0 


depend on the consistent good quality of Trona’s 
new source of this vital all-purpose, all weather 


grease additive. LITHIUM-BASED GREASES 


Send for technical information sheet 


FOR LITHIUM CHEMICALS—LOOK TO AMERICAN POTASH! 


American Potash & Chemical Corporation 


T Offices * 3030 West Sixth Street, Los Angeles 54, California 
» th * 99 Park Avenue, New York 16, New York 
Ayo” INDUSTRIAL * 214 Walton Building, Atlonta 3, Georgia 
AND RAL Plants Trona and Los Angeles, California and San Antonio, Texas 


Export Division * 99 Park Avenue, New York 16, New York 
LITHIUM CARBONATE * LITHIUM HYDROXIDE + LITHIUM BROMIDE « LITHIUM CHLORIDE and other LITHIUM CHEMICALS 
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PENETRATION 
GREASES 


As presented at the ASTM Symposium, Technical 
Committee G, Houston, Texas, February 16, 1955. This 
was part of the third section, “Technical Considerations 
of Mechanical Stability.” 


ABSTRACT 


Cireases differ in their reaction to various types of 
she aring. The changes in penetration of greases after use 
in antifriction be arings have been compared to penetra- 
tion changes effected by L aboratory tests under condi- 
tion of both high and low shear rates. The results indi- 
cate that only laboratory tests employing high shear rates 
affect the greases as does antifriction bearing service. 
Simple bearing tests might be best suited to predict pene- 
tration changes of grease in bearing use. 


Introduction 


Ihe penetri ation of a grease in service is the most im- 
portant factor affecting its over-all performance. The 
penetration may change in service due to oxidation, oil 
evaporation and separation, aeration, temperature changes, 


and shearing action. This paper deals with penetration ° 


By R. O'HALLORAN, J. J. KOLFENBACH 
and H. L. LELAND 


Esso Research and Engineering Company 


changes effected by shearing action encountered in anti- 
friction bearing service. 
Summary 

Marked changes in penetration of greases in antifric- 
tion bearing service have frequently been observed. These 
changes result from the shearing action of the bearing 
upon the grease. Laboratory tests operating at low rates 
of shear fail to indicate even the direction of major pene- 
tration changes (whether the grease tends to harden or 
to soften in use). High shear laboratory tests accurately 
»redict penetration changes which occur in antifriction 
hearing service. A short-term laboratory test employing 

1 high — bearing is described w hich appears satis- 
leaeey or predicting such penetration changes. 


Test Procedures 

Both low shear and high shear laboratory tests were 
used to measure the effect of shear upon consistency. In 
addition, simulated service and actual service tests were 
run to measure the effect of bearing action upon grease 
consistency. Descriptions of these tests follow. 

The low shear laboratory test employed was the grease 
worker test described in ASTM D-217-52T. This test 
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This 17th Century Gauntlet typifies the skillful 

>» craftsmanship of medieval armormakers. The 

J expert positioning and attachment of adjacent parts 
permit all the necessary flexibility. The intricate carving and 
embossment give it a distinct, attractive appearance. And the 


careful design and workmanship assure the maximum pro- 
tection. In battle and in jousts, combatants had to depend on 
the armorer’s skill... often for their lives. 

J&L Steel Containers offer dependable protection for your 
products. They're built of sturdy, high-quality J&L Steel Sheet. 
Their careful construction insures perfect fit of all joints and 


movable parts. And they have a trim appearance which can 
be attractively decorated with colorful designs and illustrations 
by J&L’s accurate lithographic process, 

In addition, coatings and lacquers are evenly applied—both 
inside and outside; and J&L pails and drums are chemically 
treated to keep all surfaces clean and dry. 

For the protection your products need, depend on J&L 
Steel Containers. You can order them through plants in 
leading industrial centers, and you'll find J&L service prompt 
and efficient. 


Sones ¢ Laughlin 


STEEL CORPORATION 


405 LEXINGTON AVE 
NEW YORK 17,N_Y. 
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operates at about 10° reciprocal seconds rate of shear. 
The change in penetration after 100,000 double strokes 
using the fine-hole worker plate was used as a measure of 
resistance to breakdown from working. 


Phe high shear laboratory test consisted of measuring 
the change in penetration of a grease resulting from pas- 
sage bee a piston pump which forces grease through 
spring loaded stallite valves at close clearance.* The pump 
operates at variable pressures, determined by the clear- 
ance in the valve. For this work, the pump was operated 
at 3,000 psig. The rate of shear at this pressure in the 
equipment is om 10° reciprocal seconds. To deter- 
mine the effect o high shear upon stability, the change in 
penetration of a grease after five passes through the pump 
valve setup was measured, 


The simulated service tests consisted of running grease 
lubricated, shielded bearings and determining penetra- 
tion changes of the grease in use. In one type of simu- 
lated service test, a 204 (20 mm.) bearing was packed 
with two grams of grease and run in the ABEC-NLGI 
test setup = two hours at room temperature. Tests were 
run at 10,000 RPM and at 1,760 RPM. Loads were 12.5 
pounds radial and § pounds thrust. The penetration of 
the layer of grease on the shield of the bearing after run- 
ning was measured by a novel technique using a dial mi- 
crometer film thickness apparatus. The test procedure is 
described in Appendix A. Simulated service tests were 
also run using large size roller bearings. In these tests, a 
170 mm. bore roller bearing was operated at 2,500 RPM 
for 500 hours. Temperatures were about 125°F. during 
running. Grease samples were removed from various lo- 
cations in the bearing after the 500-hour run and micro 
penetrations were determined and results converted to 
ASTM penetrations. This procedure is described in an 
article by G. Kaufman, W. O. Finn, and R. J. Harring- 
ton, Ind, Eng. Chem., Anal. Fd. v. 11, p. 108 (1939). Te 
requires a S-gram sample of grease. 

The service test consisted of running the grease in a 
130 mm. railroad traction motor bearing for a pnsnieties 
distance of 200,000 miles. The ASTM penetration of the 
grease after use was determined. 


Test Greases 


The greases studied were selected for their differing 
response to shearing action on the basis of the laboratory 
tests previously described. Greases A and B are complex 
sodium soap greases of different soap content. Grease C 
is a lithium hydroxystearate grease. Grease D is a con- 
ventional sodium stearate grease. The compositions are 
shown in Table I. 


Test Results 


The complex sodium soap greases A and B soften mark- 
edly in the grease worker test, but harden on shearing 
through the pump valve apparatus. The lithium hydroxy- 
stearate grease did not change significantly in penetration 
in either type of test and the sodium stearate grease soft- 
ened in both tests. Greases A and B are therefore termed 
shear sensitive greases. Greases C and D are not sensitive 
to differences in the rate of shear. Data from the labora- 


*The Gaulin Homogenizer was used in this study to effect the high 
shearing action on the grease. 


14 


tory tests are shown in Table II. These data indicate that 
greases which soften under grease worker shearing con- 
ditions may actually harden when subjected to high shear. 
By comparing penetration changes in the aieeey 
tests with penetration changes observed in bearing serv- 
ice, an indication of the type of forces acting upon greases 
in bearings can be obtained. It is necessary to use greases 
sensitive to shear in oder to draw significant conclusions. 
With shear insensitive greases, there would be no signifi- 
cant penetration changes and no conclusions could be 
drawn as to shearing stresses existing in bearings. 


The shear sensitive Greases, A and B, hardened in both 
the simulated and actual service tests in much the same 
manner as they had reacted to the high shear tests. The 
extent of hardening in the simulated service tests varied 
to some extent, depending —_ the speed and size of the 
bearing. It is noteworthy, however, that in every case 
these greases hardened in the bearing, rather than soft- 
ened. The penetration of Grease C was unchanged in 
bearing tests. Grease D softened markedly in all tests. 
These data are shown in Table II]. 


TABLE | 
Test Greases 
Grease A B & D 
Lithium 
Type Complex Complex OH- Sodium 
Sodium Sodium Stearate Stearate 
Soap, ° 27.0 21.3 9.6 15 
TABLE li 


Laboratory Tests on the Effect of Shear 
on Grease Consistency 


Cirease A B Cc D 


Shear Response* Sens. Sens. Insens. Insens. 
Initial Pen., MM./10 295 311 300 240 
APen After Worker 

Test, MM./10 > +89 +§ >*+160 
APen After Pump- 

Valve Shear Test, 

MM./10 —95 —10 *100 


*Term “Sensitive” indicates that the direction of major penetra- 
tion changes on working depends upon the type of shear in- 
volved. 
TABLE 
Effect of Simulated and Actual Bearing Service 
on Grease Penetration 


Grease 
Evaluation Test A B c D 

Original Pen., MM./10 295 311 300 240 
APen. After 10,000 rpm 

Test, MM./10 —85 —36 0 >+1i0 
APen. After 1,760 rpm 
Test, MM./10 —20 +? +80 
APen. After 170 MM. 

Bearing Test 
APen. After 200,000 Mile 

Service Test —100 
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It is concluded from the data presented in Tables Il and 
lif that only a high shear, laboratory screening test will 
predict the penetration changes which occur in bearing 
services. 


Suggested Test Method 


The piston pump test exerts the necessary high shear 
upon greases and affects their penetration in a manner 
similar to bearing use. It has shortcomings as a laboratory 
test method, however. It requires a relatively large sam- 
le of grease, and considerable effort and time. it is be- 
ieved that a simple laboratory test similar to the simu- 
lated service test, using the small high speed bearing, 
could be devised. A simple setup in which a grease lubri- 
cated, shielded bearing could be spun on a shaft at high 
speeds should be sufficient to show, at least directionally, 
what effect bearing service will have upon grease pene- 
tration. 

Conclusion 


\n important factor in laboratory evaluation of grease 
penetration stability in a bearing is the rate of shear of 
the test device. The data presented in this article show 
that high shear tests are necessary to predict penetration 
changes which occur in bearings. It is believed that a 
dongle laboratory test utilizing small high speed bearings 
as the high shear test device could be dev cloped. 


Appendix 


\ method for Incasuring the penetration of grease 
saiiples as small as 0.1 gram has been developed using a 
dial micrometer. This instrument is common in the rub- 
ber and plastics field, and measures film thickness in units 


Figure 1—Penetration Determination Using Dial Micrometer 


DIAL MICROMETER GREASE PENETRATION 
Correlation with ASTM Method 


400 
"ISO-LAYER 
THICKNESS" 
LINES 
300 
200 


02 03 04 .05 


Figure 2—ASTM Penetration, MM./10 Dial Micrometer 
Penetration, Inches 


of 0.001 inch. The dial is attached to a 0.25 inch diameter, 
flat presser foot, which becomes the “penetrator.” Figure 
| shows the instrument* being used to measure the pene- 
tration of a grease layer on the shield of a bearing. 


For grease penetration determinations, two pieces of 
information are necessary; the depth to which the un- 
weighted presser foot sinks into the grease (after being 
adjusted to the smooth surface of the sample) in a two- 
second interval, and the total depth of the grease sample. 
The total depth is measured by pressing the plunger 
through the sample to the base plate. The instrument is 
calibrated with greases of known ASTM penetrations 
between 150-350 mm./10. These samples should be meas- 
ured several times each at layer thicknesses from 0.01 
inch to 0.10 inch. 


A plot of the two-second drop (in 0.01 inch) versus 
ASTM penetration (in 0.1 mm.) is drawn up on recti- 
linear paper, resulting in a family of “iso-layer thickness” 
lines, as shown in Figure 2. Since these curves are flat in 
the region where the drop is 20-80° of the layer thick- 
ness, it is recommended that penetrations be determined 
in this range if possible. The layer thickness may be con- 
trolled by levelling off to a predetermined depth, or the 
chart interpolated to use values between those shown. 


The following example is given to illustrate use of the 
correlation curve. Assume that a grease sample at two 
different layer thicknesses was tested with the following 
results: 


At 0.040-inch layer thickness, penetration 0.029 inch. 


At 0.030-inch layer thickness, penetration 0.018 inch. 
Reading off the correlation curve, the ASTM penetration 
would be estimated at 305 mm./10 for the first determina- 
tion, and 295 mm./10 for the second determination. The 
penetration of the sample would be considered as the 
average of these results, 300 mm./10. In actual practice, 
several additional runs would be made to determine the 
penetration more accurately. 


*The instrument used in this study is a Randall-Stickney Inspec- 
tor’s Dial Bench Gauge. 
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As presented at the ASTM Symposium, Technical 
Committee G, Houston, Texas, February 16, 1955. This 
was part of the third section, “Technical Considerations 
of Mechanical Stability.” 


ABSTRACT 


Differences in fiber dimensions between bulk fibers in 
laboratory tests and surface fibers in service tests have 
been used to challenge mechanical-stability tests. To 
judge the validity of the laboratory tests, the extent of 
fiber breakage was measured on both bulk and surface 
samples from the workers and a simulated-service tester. 
About the same degree of breakage of bulk fibers oc- 
curred in all devices, but much smaller fibers were found 
on the surface. From a fiber-breakage standpoint, lab- 
oratory testers should correlate with service, but it is es- 
sential to distinguish between bulk and surface breakage. 


Introduction 


The property most characteristic of lubricating grease 
is consistency, which is usually measured in terms of pen- 
etration. The dimensions of thickener fibers, as deter- 
mined by electron microscopy, have been correlated with 
penetration.’ 

That a grease must retain consistency during use is a 
tenet of the industry. The criteria for judging the reten- 
tion of consistency are varied and empirical. In all me- 
chanical stability tests, changes in consistency are deter- 
mined by measuring changes in penetration ‘of the bulk 
rrease. In some service tests, consistency changes have 
aes judged by changes in fiber dimensions of the grease 
on the working surface. Differences in fiber dimensions 
between bulk fibers in laboratory tests and surface fibers 
in service tests have been used to challenge mechanical 
stability tests." 

There may be large differences between bulk grease 
and grease close to a moving metal surface. What then is 
of major significance to grease mechanical stability— 
bulk changes, surface changes, or both? Before this ques- 
tion can = answered, the changes that occur in or 
bulk and surface grease fibers in laboratory testers and 
in service must be compared. ; 

lo investigate these changes, samples of a grease were 
worked in laboratory testers and a simulated-service test- 
er. Both bulk and surface samples were photographed 
under the electron microscope, and changes in fiber di- 
mensions were measured from the micrographs. 


Experimental 


Portions of the same grease of NLGI grade 2 were 
used for all tests. This grease consisted of 7 per cent 
lithium soap in an oil having a viscosity of 850 SSU at 
100°F. 

Four devices were used to work the grease: (a) the 
ASTM worker, (b) the roll stability apparatus, (c) a 
three-roll mill, and (d) the ASTM w heel bearing tester. 
The ASTM worker met the D217-52T specifications ex- 
cept that a plate of 1/16” holes was used. The roll sta- 
bility apparatus was operated at 180 rpm with a ae | 
charge of grease. The three-roll mill was a 24.” x 7” mill 
with three rolls operated at 37, 74, and 148 rpni. The 
ASTM wheel bearing tester, used as a simulated-service 


” 


Similarities 


machine, was operated according to D1263-531, except 
that a temperature of 77° + 2° F. was used. 

An RCA EMU electron microscope and commercial 
shadowing apparatus were used in making the electron 
micrographs. 

Concurrent penetration measurements and _ electron 
micrographs were made of the bulk grease at several 
stages of working.’ Samples were worked for 100,000 
strokes in the ASTM worker, 1,000 hours in the roll sta- 
bility apparatus, and 60 passes through the three-roll mill. 
Not enough grease could be removed from the wheel 
bearing tester to obtain a penetration. Therefore, grease 
was milled for one hour in the three-roll mill with the 
scraper removed to simulate action in the bearing. 

Specimens of surface grease were printed for electron 
microscopy by contacting part of the wiped working 
surface to a collodion film. Specimens were printed from 
the plate edge of the ASTM worker, the center roll of 
the roll stability apparatus, the center roll of the three- 
roll mill, and a roller bearing of the wheel bearing tester. 

The lengths and widths of the thickener particles were 
measured and tabulated in terms of average length-to- 
average width ratios (L/W).* 


Discussion 


Comparisons of changes in penetration and L/W ratio 
during working in the ASTM worker, roll stability ap- 
paratus, and three-roll mill are shown in Fig. 1. Although 
short periods of working in all three machines hardened 
the grease, prolonged working softened it to different 
degrees. The decrease in L/W ratio of the fibers corre- 
sponded to the softening. 
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Phe relationship between L/W ra- 
tio and penetration during working in 
the ASTM worker and the roll sta- 


FIGURE 2 


COMPARISON OF LABORATORY TESTERS 


bility apparatus is shown in Figure 2. 
Both devices affect penetration and 
L/W ratio in the same manner, if 
working is considered in terms of 
hours. Equilibrium was reached in the 
roll stability apparatus at about 75 
hours, beyond which no large changes 
in either penetration or L/W ratio oc- 
curred, 

Ihe difference in appearance be- 
tween bulk fibers and surface fibers 
after working in all four devices is ap- 
parent from ‘the electron mic rogr aphs 
shown in Figure 3. The bulk fibers are 
long and only slight! changed by 
working. The surface fibers are small 
and appear to be fragments of the 


PENETRATION 


@ ROLL STABILITY 
O ASTM WORKER 


(Numbers indicate hours worked) 
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larger fibers seen in the bulk grease. 
L/W ratios of the bulk and surface 
fibers are given in Table I. The L./W 
ratios of the surface fibers were only 
10-30 per cent as large as those of the bulk fibers. 


Two possible explanations for the differences between 
bulk and surface fibers can be suggested: (a) Collision 


of a soap fiber with a metal surface is probably more 
severe than collision of two fibers in an oil; to the individ- 
ual fiber, even the smoothest metal surfaces must seem 
rough. (b) Fragments broken from the fibers, either at 
the surface or in the bulk, have exposed polar areas that 
would be strongly attracted to and collect at the metal 
surface, Both effects may occur depending upon the type 
of working and the nature of the metal surface. 

The sliding-rolling action of the three-roll mill and the 
wheel bearing is seemingly quite different from the 
churning action of the ASTM worker, yet neither greatly 
changed the dimensions of the bulk fibers. But, on the 
surfaces of working parts of both, many small fibers were 
found. There were large differences between the bulk 
and surface grease fibers independent of the machines 
used, 


Practical Aspects 
In service, greases may be subjected to additional soft- 
ening influences, such as contaminants, excessive tempera- 
tures, and over filling. Nevertheless, it seems reasonable 


TABLE | 


Fiber Dimensions of Bulk and Surface Grease 
L/W Ratio 
Conditions Bulk Surface 
10,000 strokes* 18 
4+ Hours 18 
1 Hour 20 
30 Minutes 21 


stimated., 


Worker 
ASTM Worker 
Roll Stability 
Roller Mill 
Wheel Bearing 


hours. 


15 
L/w 


to draw a few inferences about bulk and surface condi- 
tions in use. 


Bulk grease seems to behave as shown by laboratory 
tests. The shearing action in service must range from 
practically none in channeled areas to extensive agitation 
in gear cases or bearings. This action can be duplicated 
in laboratory testers, although the time required to reach 
equilibrium penetration varies with the tester. 


Less is krown about surface conditions. Probably the 
fibers of any grease are ruptured there and mechanical 
stability is not a prerequisite for lubrication. There is no 
evidence that we need information on the consistency of 
the surface film. Nor are contemplated high-shear testers 
likely to produce enough grease to measure it. If, in serv- 
ice, appreciable grease transfers between the bulk and 
surface, the bulk grease would eventually resemble sur- 
face grease more than would be indicated by present 
laboratory testers. The rate of transfer needs to be 
studied, 
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DISCUSSION 


Symposium Papers Presented in Section III: 


Technical Considerations of Mechanical Stability 


By B. B. FARRINGTON 


California Research Corporation 


Presented at the 


AMERICAN SOCIETY FOR TESTING MATERIALS 
Committee D-2 on Petroleum Products and Lubricants 
Houston, Texas 


February 16, 1955 


The papers that we have just heard have been pre- 
sented under the heading of Technical Considerations of 
Mechanical Stability, and I suspect that this generously 
inclusive title was not unpremeditated. Indeed, the papers 
include so many technical considerations that | am sure 
they have been as stimulating and suggestive to you 
gentlemen as they have been to me. The quality of the 
papers reflects the thought which has been put into their 
preparation, and all of the authors deserve our unstinted 
praise for their careful work. 

My discussion of these papers will, of course, be based 
on my personal viewpoint and experience and will, there- 
fore, be more or less biased; but points of interest to me 
in the papers, in the order of their presentation, were 
as follows. 

Mr. Zeiler in his paper has taken a broad view of 
mechanical stability and has included, besides the shear 
breakdown in the ASTM Worker and Roller Testers, 
the separation under pressure of oil from greases, and the 
pumping of grease through long — Because the 
performance of greases in industria equipment and bear- 


ings is of vital importance to plant lubrication engineers, 
Mr. Zeiler’s company has chosen certain simple labora- 
tory tests, each of which they feel duplicates in some 
essential manner a part of the total action taking place in 
the equipment. Experience has, no doubt, convinced them 
that the final selection of tests does actually reflect the 
functional performance requirements of the equipment 
to be lubricated. This points up the fact that shear stabil- 
ity is only one of several performance characteristics 
which a grease must possess. In fact, it is probably . 
necessary for a grease to have a certain amount of mechan- 
ical instability in order to lubricate satisfactorily. For ex- 
ample, Grease No. 13 was reported in the paper to be 
quite stable in both the ASTM Grease Worker and 
Roller Tests; yet this lubricant was classed as unsatis- 
factory. Greases considered satisfactory gave results in 
the Grease Worker from 8.1° hardening to 14.3% soft- 
ening and in the Roller Test, from 3.1° hardening to 
44.1". softening. The Roller Test at four hours is more 
severe than the ASTM Worker Test at 100,000 strokes 
(27.8 hours), and greases which hardened in the Grease 
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Worker Test no doubt did so in the Roller Test but 
progressed through this stage at an early period. This 
points up the desirability o feanering the whole consis- 
tency-time curve for various shear rates, for various 
functional operations may require that the mechanical 
stability of a grease be set within limits. In the case in 
which the grease stiffened during a test, this may have 
been due to (1) the eo of large thickener partic les, 
thus adding more effective thickener at the same time 
that the smaller thickener particles were being disinte- 
grated, or (2) alignment of thickener fibers (w ith conse- 
quent larger contact areas) followed by adhesion of 
fibers and rapid setting up of the grease on standing. 


In the paper by Mr. Zweifel and Mr. Bane, shear stabil- 
ity of the greases was measured by the ASTM Worker 
and the Roller Tester, the former being operated for 
100,000 strokes (27.8 hours) and the Roller Tester for 
one hour. The results from these two testers were thus 
brought somewhat into line, with the ASTM Worker 
lester being slightly more severe. On the basis of equiv- 
alence of effect, the shearing action of the Roller Tester 
is about 25 times as severe as the standard ASTM Worker 
under these conditions. Because the effective shear rate 
of the ASTM Worker is estimated at 450 sec ’', the effec- 
tive shear rate of the Roller might be of the order of 
10' sec™'. 

The stability of Grease “A” predicted from the results 
of these bench tests is borne out by the mechanical sta- 
bility in railroad bearing service. Grease “B” broke down 
in the bench tests and also in the laboratory railroad 
bearing test. Further correlation between bench tests and 
railroad service would be of great interest. 

Mr. Jackson and Mr. Booser point out in their paper 
that mechanical stability is an important factor in grease 
life in electric motors and that the demands on this sta- 
bility vary with the type of bearing. They state that 
serious discrepencies result from the extrapolation of 
ASTM Worker or Roll Tester data to bearing perform- 
ance. Although open bearing life is reported to correlate 
with ASTM and Roller tests, sealed bearing life is some- 
what adversely affected by mechanical stability in the 
Roller test. This again accents the multifunctional per- 
formance required of greases, mechanical stability being 
only one of the factors involved. Other properties af- 
fecting performance, either favorably or adversely, are 
channeling, retention, and adhesiveness. 

Questions raised concern the micropenetration method 
used to measure the consistency of the greases before 
and after the Whip Test, the presence or absence of air 
in the whipped grease samples, and the original consis- 
tencies of Greases “M,” “N,” and “O” reported in Table 
Il. A summary of the physical properties and analysis of 
the greases reported would add to the interpretation of 
the data submitted. For example, in Table Il, Greases “I” 
and “L,” having the lowest initial penetration, are among 
the first four greases from the standpoint of retention. 

Overpacking of ball bearings in conventional life test 
equipment is suggested as a method for ev valuating ball 
bearing grease stability. This is certainly true w hen con- 
sidering high- speed ball bearings for electric motors, but 
because oxidation and frothing effects cannot be segre- 
gated and because of the complexity of ball bearings and 
the difficulty of standardization of test instruments, their 
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use to measure mechanical stability might involve serious 
difficulties. 


In the paper by Messrs. O'Halloran, Kolfenbach, and 
Leland, it is stated that “only the high shear tests corre- 
late with penetration changes found in bearing service 
experience. Employi ing a test ng using a high- speed small 
bearing may provide the simplest laboratory method of 
obtaining the necessary shear rates.’ Again, the use of 
high shear rates is certainly desirable, but in our opinion 
the ball or roller bearing would have to be simplified 
considerably, moving parts reduced in number and posi- 
tive mixing of all of, the grease assured, before a repro- 
ducible test method could be developed. The novel use 
by the authors of a dial micrometer to measure the con- 
sistency of thin samples of grease may make practical 
the development of a small, simple, sleeve- bearing type 
of tester which would shear a small sample of grease 
continuously at high speed. 


The consistency data in Table If and III show that the 
ASTM Worker Test, even with the fine-hole worker 
plate, does not produce consistency changes in a shear- 
unstable grease similar to those induced by high-speed 
ball bearings. This may be due to the insufficient local- 
ized heating of the grease in the ASTM Worker or to 
the preferential chopping up of the long sodium soap 
fibers without splitting of the larger soap particles and 
subsequent feed back of soap fibers. In the pump valve 
shear test the shear-sensitive sodium grease may have 
been locally heated or the soap fibers may have been 
oriented to increase the bulk strength of the soap fiber 
matrix and hence increased the consistency on standing 
or cooling. 


Messrs. Leet, Brunstrum, and Barnes pointed out in 
their paper that “there may be large differences between 
bulk grease and grease closer to a moving metal sur- 
face.” This is especially true in bearings in which part 
of the grease is used as a packing or seal, or in bearings 
in which recirculation of the grease is erratic. The sam- 
pling of such used grease then becomes a matter of con- 
siderable importance and a composite sample made up 
of random single samples taken from various parts of 
the — may give an entirely misleading picture of 
grease performance. 

An interesting comment made is that the ASTM 
Worker, with fine hole disk, and the Roller Tester affect 
penetration and L/W ratio in the same manner, this is 
also evident from data presented in some of the other 
papers. From their Figure 1, the penetration and L/W 
data for both methods (at about 28 hours, the time re- 
quired for 100,000 strokes of the ASTM Worker) are 
approximately the same; at least the mechanical break- 
down is of the same magnitude in each case. Our rough 
estimates of shear rate for the various testers are as 
follows: 

Shear Rate, 
ASTM Worker, Standard holes 450 
ASTM Worker, 1/16 inch holes 5400 


Roller Tester (75 gm, 180 rpm) 8000 (assuming 
grease milled contin- 
uously and .01 mm 


thickness of film) 
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For Gyreaker you can send anywhere 
sealer, too 


METASAP’ ALUMINUM STEARATE 


Experienced grease makers are finding that they often make their most 
versatile greases at a saving, with a Metasap Stearate base. 


Also, the Metasap technical staff is notably successful in suppyling makers 
of greases with the exact properties they need for each specific task. There's 
a Metasap base which gives you a high gel type grease when that’s what you need; 
another for a medium heavy gel where smoothness is your chief requisite; still another 
which produces the semi-fluid, adhesive-type lubricant known as castor machine oil. 


Each of these...and many more...and modifications of each to meet your 
most exacting needs, are at your service, together with the 
counsel of the most experienced stearate men in America. 


Won't you call on them for their recommendations, soon? 


A 
METASAP CHEMICAL COMPANY Chicago, Il.» Boston, Mos cD 
HARRISON, NEW JERSEY Cedartown, Ga. Richmond, Calif. 


the cleanest stearates made 


Uke base of 


Associate and Technical 


CONTAINER AND CLOSURE 
MANUFACTURERS 


Bennett Industries, Inc. 
Peotone, Illinois 
Representative 8. A. Bennett 


Central Can Company 
2415 19th St., Chicago 6, Illinois 
Representative -Henry Frazin 


Continental Can Company, Inc. 
629 First National Bank Bldg., Omaha, Neb. 
Representative T. A. Graham 


Geuder, Peeschke & Frey Company 
324 North Pifteenth St., Milwaukee 1, Wis. 
Representative Nei! Savee 


Inland Steel Container Company 
6532 South Menard Ave., Chicago 38, Ill. 
Representative Robert J. Greenebaum 


Jones & Laughlin Steel Corporation 
Container Division 
405 Lexington Ave., New York 17, N.Y. 
Representative..D. O. Merrill 


National Steel Container Corp. 
6700 South LeClaire Ave., Chicago 38, Ill. 
Representative Henry Rudy 


The Ohio Corrugating Company 
917 Aoanoke Ave. S. E., Warren, Ohio 
Representative Lawrence F. McKay 


Republic Steel Corporation 
Container Division 
465 Walnut Street, Niles, Ohio 
Representative Theodore Humphrey 


Rheem Manufacturing Company 
477 Madison Ave., New York 22, New York 
Representative -F. J. Blume 


Rieke Metal Products Corporation 


Auburn, Indiana 
Representative Mahlon E. Rieke 


United States Steel Products 
Division, United States Steel Company 
30 Rockefeller Plaza, New York 20, N.Y. 
Representative Wm. I. Hanrahan 


Vulcan Containers, Inc. 
P. O. Box 161, Bellwood, Illinois 
Representative -H. B. Scharbach 


ENGINEERING SERVICES 


The C. W. Nofsinger Company 
906 Grand Ave., Kansas City 6, Missouri 
Representative C. W. Notsinger 

MANUFACTURERS OF EQUIPMENT 
FOR APPLICATION OF 
LUBRICATING GREASES 

Aro Equipment Corporation 


Bryan, Ohio 
RepresentativeR. W. Morrison 


Balcrank, Inc. 
Disney near Marburg, Cincinnati 9, Ohio 
Representative Richard P. Field 


Gray Company, inc. 


60 Northeast 1 lth Ave., Minneapolis 13, Minn. 


Representative—B. A. Beaver 


Lincoln Engineering Company 
5701 Natural Bridge Ave., St. Louis 20, Mo. 
Representative--G. A. Hubbard 


Stewart-Warner Corporation 
Alemite Division 
1826 Diversey Parkway. Chicago 14, Illinois 
Representative—-D. C. Peterson 


United States Air Compressor Co. 
5300 Harvard Ave., Cleveland 5, Ohio 
Representative —C. A. Bening 


MARKETING ORGANIZATIONS 
Ampol Petroleum, Ltd. 


Buchanan Street 
Balmain, New South Wales, Australia 


California Texas Oil Company, Ltd. 
551 Fifth Ave., New York 17, New York 
Representative—-Hal U. Fisher 


Canadian Petrofina Limited 
1015 Beaver Hal! Hill 
Montreal, Quebec, Canada 
Representative—M. E. Wight 


ChiolFarm Bureau Cooperative 
Association, Inc. 

245 North High Street 

Columbus 16, Ohio 


Denco Petroleum Company 
5115 Denison Avenue, Cleveland 2, Ohio 
Representative —I. O. Carmichael 


D-X Sunray Oil Company 
Mid-Continent Bldg.,.P.0. Box 381, Tulsa, Okla. 
Representative]. W. Basore 


Farmers Union Central Exch., Inc. 
P. O. Box G, St. Paul 1, Minnesota 
Representative--H. F. Wagner 


Valvoline Oil Company 
Division of Ashland Oil & Refining Co. Box G 
Freedom, Pennsylvania 
Representative—D. A. Smith 


SUPPLIERS OF EQUIPMENT 
FOR MANUFACTURING 
LUBRICATING GREASES 


Barrett Manufacturing Company 
P. O. Box 8096, Houston 4, Texas 
Representative—George J. Barrett, Jr. 


Chemicolloid Laboratories, Inc. 
30 Church St., New York 7, New York 
Representative-—-David F. O’keete 


The Girdler Company 
A Div. of National Cylinder Gas Co. Box 987 
Louisville 1, Kentucky 
Representative—-J. E. Slaughter, Jr. 


Manton-Gaulin Mfg. Co., Inc. 
44 Garden Street 
Everett 49, Massachusetts 
Representative—G. W. Eldridge 


Morehouse-Cowles, Inc. 


707 Henry Grady Building, Atlanta 3, Georgia 
Representative—George E. Missbach 


Stratford Engineering ion 
612 W. 47th Street, Kansas City 12, Missouri 
Representative-—D. H. Putney 


SUPPLIERS OF MATERIALS 
FOR MANUFACTURING 
LUBRICATING GREASES 


Acme-Hardesty Company 
60 East 42nd St., New York 17, New York 
Representative--W. C. Hardesty 
American Cyanamid Company 
30 Rockefeller Plaza 
New York 20, New York 
Representative —R. B. Wainright 


Archer-Daniels-Midland Company 
Chemical Products Division, 2191 W. 110th St. 
Cleveland 2, Ohio 
Representative——Frank C, Haas 


Armour & Co., Chemical Division 
1355 West 3ist St., Chicago 9, Illinois 
Representative —H. F. Whitler 


The Baker Castor Oil Company 
120 Broadway, New York 5, New York 
Representative—H. H. Fritts 


Climax Molybdenum Company 
500 Fifth Ave., New York 36, New York 
Representative Elwin E. Smith 


Darling & Company 
4201 South Ashland Ave., Chicago 9, Illinois 
Representative—G. W. Trainor 


E. |. du Pont de Nemours & Co. 
Wilmington, Delaware 
Representative—John R. Sabina 


The Elco Lubricant Corporation 
Jennings Road & Denison Avenue 
Cleveland 9, Ohio 
Representative—Frank X. Sieloff 


Emery Industries, Inc. 
4300 Carew Tower, Cincinnati 8, Ohio 
RepresentativeR. F. Brown 


Enjay Company, Inc. 
15 West Slst St., New York 19, New York 
Representative-Sidney W. Fay 


Foote Mineral Company 
18 W. Chelten Ave., Philadelphia 44, Penn. 
Representative--W. F. Luckenbach 


General Mills, Inc. 
Chemical Division, 400 Second Ave. South 
Minneapolis 1, Minnesota 
Representative—Abner C. Hopkins, Jr. 


A. Gross and C 
295 Madison Avenue, New York 17, N. Y. 
Representative Eugene W. Adams 


The C. P. Hall Company of Illinois 
5145 West 67th St. 
Chicago 38, Illinois 


Harchem Division 

Wallace & Tiernan, Inc. 
P. O. Drawer 110, Dover, Ohio 
Representative -W. G. McLeod 
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Supporting Your Organization These Suppliers to this Industry 
and Marketers of its Products Hold Membership in NLGI 


Harshaw Chemical Company 
1945 East 97th Street, Cleveland 6, Ohio 
Representative-—W. J. Straka 


Lithium Corporation of America, Inc. 


Rand Tower, Minneapolis 2, Minnesota 
Representative--Walter M. Fenton 


The Lubrizol Corporation 
Box 3057-—-Euclid Station, Cleveland 17, Ohio 
Representative--J. L. Palmer 


Mallinckrodt Chemical Works 
2nd & Mallinckrodt Sts., St. Louis 7, Missouri 
RepresentativeC. E. Cosby 


N. |. Malmstrom & Company 
147 Lombardy St., Brooklyn 22, New York 
Representative-—-Ivar Wm. Malmstrom 


The McGean Chemical Company 
Midland Building, 101 Prospect Ave. 
Cleveland 15, Ohio 


Metasap Chemical Corporation 
Harrison, New Jersey 
Representative—-O. E. Lohrke 


Minerals & Chemicals Corporation 
of America 


210 W. Washington Sq., Philadelphia 5, Penn. 
RepresentativeR. H. Hubbell, Jr. 


Monsanto Chemical Company 
1700 Second Street, St. Louis 4, Missouri 
Representative_J. W. Newcombe 


National Lead Company 
Baroid Sales Div., 111 Broadway, N.Y. 5, N.Y. 
Representative—-H. H. Farnham 


Newridge Chemical Company 
7025 West 66th Place, Chicago 38, Illinois 
Representative —T. E. Shine 


M. W. Parsons—Plymouth, Inc. 
59 Beekman St., New York City 38, New York 
Representative Herbert Bye 


Synthetic Products Company 
1636 Wayside Rd., Cleveland 12, Ohio 
Representative--Garry B. Curtiss 


Swift & Company 
165th & Indianapolis Blvd., Hammond, Ind. 
Representative -F. H. Beneker 


Vegetable Oi! Products Co., inc. 
Vopcolene Division 
5568 East 61st Street, Los Angeles 22, Calif. 
Representative--C. F. Williams 


Witco Chemical Company 
75 East Wacker Drive, Chicago 1, Illinois 
Representative _E. F. Wagner 


TECHNICAL AND RESEARCH 
ORGANIZATIONS 


Institut Francais du Petrole 
CMrR--Courtel, 4 Place Bir Hackeim 
Rueil Malmaison (S. et Oise) France 


Les Laboratoires de Recherches 
Purfina 
31 rue de la Loi, Bruxelles, Belgium 
Representative R. Gillerot 


Midwest Research Institute 
425 Volker, Kansas City 10, Missouri 
Representative—Dr. M. H. Thornton 


National Rosin Oil Products, Inc. 
1270 Ave. of the Americas, N.Y. City 20, N.Y. 
Representative Richard Bender 


Petroleum Educational Institute 
9020 Melrose Avenue, Los Angeles 46, Calif. 
Representative--G. A. Zamboni 


Phoenix Chemical Laboratory, Inc. 
3953 W. Shakespeare Ave., Chicago 47, Ill. 
Representative-Mre. G. A. Krawetz 


Products Development Laboratory 
| Market St. 
West Warwick, Rhode Island 


ARE PRODUCED ~ 


SINCLAI 


For... 


TURBINES 

STEAM ENGINES 

DIESEL ENGINES 

METAL WORKING 

« PLANT MACHINERY 


« CONSTRUCTION EQUIPMENT 
AUTOMOTIVE EQUIPMENT 
and many other applications 


Over 500 different lubricants produced by 

Sinclair are helping the wheels of American Industry turn 

faster — easier and more efficiently. Each one of these 

top-quality lubricants is specifically designed for a specific need 
.. each is a product that can be used with confidence. 


No matter what your lubrication problem may be... 
a letter to Sinclair may bring you a solution. 


SINCLAIR REFINING PANY 


600 FIFTH A VENUE NEW YORK? NEW ror 


FEBRUARY, 1956 


OVER 500 QUALITY LUBRICANTS , | 
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The effect of the three-roll mill seems to be much stability of the bulk grease. 
milder, probably because of the relatively short time the We may conclude that simple bench tests, such as the 
bulk of the grease was subjected to shearing action. The ASTM Worker and the Roller Test, are useful tools for 
results may also indicate that in the roll mill some of the analyzing the shear stability phases of the total mechani- 
grease is slipping through the rolls unmilled. cal stability of greases under controled but ne 


The correlation of L/W with penetration of the grease cated conditions. But they should not be interpreted as 
is of considerable interest, and the electron mic roscope performance tests. An extension of these bench tests to 
analysis aids greatly in determining the kind of mechani- higher shear rates by means of a simple, rapid test which 
cal breakdown taking place. That the grease on the would not require much grease and which would involve 
metal surfaces is often in a state quite different from that a temperature control appears to be a logical projection 
in the bulk of the grease is worth pre. This empha- of the presently reported work. Such equipment would 
sizes the importance of the degree of circulation of grease approach, at least in degree, the fast mov ing bearings of 


in the bearing and bearing housing on the mechanical modern industrial equipment. 


Build up your lubricating grease 


library with these convenient 


SPOKESMAN PAST BOUND VOLUMES 


j 
| | 
Enter my order for hoa copies of Bound 
| Volumes No. , of THE NLGI SPOKESMAN. | 
| Send invoice for at $6.00 each. 
Vol. XV | 
| Name 

April 1951 through March 1952 
Company 
Vol. XVI Street | 
April 1952 through March 1953 ; 
City | 

| 
| 
Vol. XVII | State | 
April 1953 through March 1954 | Mail this coupen to 
NATIONAL LUBRICATING GREASE INSTITUT 
3 4638 J. C. Nichols Parkway, Kansas City 12, Missouri 
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Before you buy 


Four factors make Lithium Corporation your best source of supply: 

1, COMPANY-OWNED ORE DEPOSITS AND 
CONCENTRATION FACILITIES. 
Lithium Corporation's position with respect to raw ore reserves 
is second to none. 

. COMPLETE CHEMICAL PROCESSING AND 
ELECTROMETALLURGICAL PLANTS, 
Indicative of future planning in terms of meeting the world’s 
needs for lithium is the company’s new $7,000,000 
chemical plant which went on stream this year. 
. RESEARCH AND PRODUCT DEVELOPMENT 

FACILITIES. 
A newly formed Department of Product Research and 
Development has been created to develop new uses and 
markets for lithium compounds, 
EXCLUSIVE ATTENTION TO LITHIUM. 
Lithium Corporation has developed lithium into more forms 
for more commercial uses than any other processor in the 
field. Available now, experimentally or commercially, are six 
salts, seven forms of metal, and nine special compounds. 


To be sure... research the source. 


LITHIUM CORPORATION 
OF AMERICA, INC. 


2575 RAND TOWER 
MINNEAPOLIS 2, MINM, 


MINES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina + Cat Lake, Manitoba + Amos Area, Guebec + BRANCH SALES OFFICES: New York 
Pittsburgh + Chicago + CHEMICAL PLANTS: St. Louis Park, Minnesota + Bessemer City, North Carolina «+ RESEARCH LABORATORY: St. Lowis Park, Minnesota 


CResearch the Source 
t 
a 
ASG AX 
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Patents and Developments 


Greases Containing Oxonated Soaps 

Lubricating grease compositions having outstanding 
structure stability are said to be prepared by thickening a 
lubricating oil base to a grease consistency with a metal 
salt of the product formed by reacting oleic acid or ester 
with carbon monoxide and hy drogen under high pressure 
and temperature in presence ‘of a cobalt cataly st. In U.S. 
Patent 2,719,124 issued to Esso Research & Engineering 
Company, there is disclosed the method of oxonating a 
compound such as buty! oleate, and converting the buty! 
hydroxymethyl! oleate to a lithium soap thickener. 

The following example illustrates the steps involved: 

A stainless steel bomb was charged with 5.2 moles of 
n-butyl oleate and 0.2 weight per cent of cobalt oleate, 
percentage being based on the weight of the n-butyl 
oleate. The bomb was then pressurized to 3500 pounds 
per square inch with a mixture of equimolar proportions 
of carbon monoxide and hydrogen. The oxonation re- 
action was carried out at 175°-185°C, fora period of five 
hours. 

The oxonated product was then hy drogenated at 
180°C. under a hydrogen pressure of 3000 pounds per 
square inch over a period of 16 hours. 

The product was then isolated by dissolving it in pe- 
troleum ether and washing, first w ith dilute hydrochloric 


acid to remove the catalyst, and finally with water to 
remove the hydrochloric acid. The extract was then dried 
over sodium sulfate. On removal of the solvent at 100°C. 
under 2mm. pressure, the oxonated product was obtained 
as a viscous light colored oil. It proved to have a : saponi- 
fication number of 169.12 mg. KOH /gm., an acetyl num- 
ber of 58.2 mg. KOH/gm., and an acid number of 4.06 
mg. KOH/gm. Without any additional purification the 
product was used for the preparation of novel lubricating 
greases as set out below. 


500 grams of the oxonated butyl ester was converted 
to the Fichiurn soap of oxonated oleic acid by boiling with 
an aqueous solution of 65.5 grams of lithium hydroxide 
monohydrate, a slight excess over the theoretical amount 
required. This aqueous mass was then dried in a vacuum 
oven under reduced pressure to remove butyl alcohol 
liberated. 

50 grams of the soap so prepared was then mixed with 
50 grams of lithium stearate and the mixture added to 890 
grams of a mineral lubricating oil having a viscosity at 
210°F. of 40 SUS in a small experimental fire- heated 
grease kettle. The total mixture was then heated to 400°F. 
with agitation. There was then added 10 grams of phenyl 
alpha naphthylamine as an antioxidant, and the grease 
was allowed to cool in | inch layers in a cooling pan. 


GROCO 40 
DISTILLED TALLOW 
FATTY ACIDS 


Color 1” Lovibond Red 
Color 1” Lovibond Yellow 
Color Gardner 1933 
Unsaponifiable 
Saponification Value 
Acid Value 


295 Madisen Ave. 

Mew York 17, N. Y. 

Factory, Newark, New Jersey 
Distributers in principal cities 
Manufacturers since 1837 


he ricating % F.F.A. as Oleic Acid ....... 99.0% min. 
‘industry should 
A, Gross & Company | 
FATTY ACIS | 
30 NLGI SPOKESMAN 


The grease, on cooling, formed a very hard, transparent 
cake which showed no oil separation. The cake was re- 
turned to the kettle, worked to a plastic mass, passed 
through a homogenizer, and then filtered. 

Standard ASTM inspections on the grease composition 
prepared as described above are set out below. 


Penetrations (77°F., mm/10) unworked ............ 315 
Worked (100,000 strokes)* 


Water solubility (210°F.)—Did not dissolve or emulsify 
in boiling water 

A.F.B.M.A. test”: Ist test 80°F.; 2nd test 220°F.; 3rd test 
250°F.—Bearings well lubricated. Grease does not tend 
to throw out of bearings, become fibrous or thin out 
sufficiently to leak through bearing seals. 

“Fine Hole worked plate 270 1/16” holes. 

»Anti-Friction Bearing Manufacturers Association Test. A No. 
204 ball bearing is packed with the grease to be tested and run for 
| hour at a rate of 3600 R.P.M. at 3 test temperatures. The bearing 
lubricant is examined at the end of each test for consistency and 
leakage. 

Complex Soap-Salt Thickened Grease 

The thickening of lubricating oils with complex salt- 
soap thickeners in lieu of the conventional simple soaps 
of higher fatty acids was suggested in U.S, Patent 2,487,- 
080, discussed some time ago in this column. Short fiber, 
hig temperature soda base greases were prepared by 
adding to a poargans | oil some 30-60% by weight of 
conventional high molecular weight fatty acid soap in 


combination with an alkali metal salt of formic, acetic, 
lactic, and similar low molecular weight carboxylic acids 
used in the proportion of 0.1-10°%, of the entire grease 
composition, 

Other patents cov ering various features of such grease 
compositions are 217 New 33 and 2,516,136. In the re- 
cently issued patent 2,719,122, Fsso Research & Develop- 
ment Company utilizes a combination of a monovalent 
metal and an alkaline earth metal salt for such combina- 
tion. 

In this latter patent, the monovalent metal soap (e.g. 
lithium) of the higher fatty acids is either performed and 
added to the oil as a dry powder, or it ts formed in situ 
in mineral oil and completely dehydrated before the low 
molecular weight salt is added, also as a dry powder, 
A concentrate preferably is formed first, being cut back 
later by working in additional oil. After the first con- 
centrate is | oro enough oil should be added to permit 
complete dispersion of the solids (soap and salt) when 
heated. 

The temperature of the mass, after addition of oil, is 
raised to such a point that the grease is completely melted 
or the crystal structure of the soap or complex is fully 
disrupted. As the mixture is cooled, a stable grease struc- 
ture is established, apparently by crystallization of the 
complex thickener in the oil. This thickener, formed ac- 
cording to the process of the patent is claimed to impart 
to the grease properties which have not been attained 
and which would not be expected from a knowledge of 
properties of the separate constituents. By the anhydrous 


A COMPLETE line of stock 
oils, quickly available to 
you through strategically 


located warehouses, termi- 
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nal facilities, and refiner- 
ies in 31 states from Maine 
to New Mexico. Also qual- 


ity petrolatums. 


GULF OIL CORPORATION 


GULF REFINING COMPANY 
2927 GULF BUILDING 
PITTSBURGH 30, PA. 


OILS 


method of soap-salt dispersion, the base exchange of soaps 
is prevented. The formation of high molecular weight 
soaps of the divalent metal and of low molecular weight 
salts of the monovalent metal is effectively inhibited. 
Hence objectionable side reactions do not occur. The 
combination product has substantially greater thickening 
power and superior water resistance. It shows superior 
oxidation inhibition with moderate amounts of conven- 
tional inhibitors. The resulting grease shows excellent 
mechanical stability over a wide range of operating tem- 
peratures, 

An example of the preparation of a grease according 
to the latter patent is given as follows: 


A stiff grease or soap concentrate was prepared using 
20% by weight of fatty acid. In lieu of stearic acid, which 
is often preferred for greases of high quality, the sub- 
stantially saturated hydrogen: ited fish oil acids of average 
chain length of about C,,, sold commercially under the 
trade names “Hydrofol Acids 51” or “Hydrofol Acids 
54,” may be used. These are quite fully equivalent to 
stearic acid. In this example “Hydrofol Acids 54” 
neutralized with 3.3° by weight of lithium hydroxide 
monohydrate. The soap was prepared in situ and the 
grease dehydrated, Then § of dry calcium acetate 
which had been previously prepared was added, plus | 
by weight of a phenyl naphthylamine, specifically pheny!- 
alphanapthylamine. Other oxidation inhibitors may be 
used quite satisfactorily. In some cases they may be 
omitted, ¢.g., where the grease is frequently or continu- 
ously replaced in service. The remainder of the composi- 
tion consisted of 70 of a mineral base lubricating oil 
having a viscosity of about 55 S.S.U. at 210°F. The grade 
or viscosity of the oil may be varied, of course, depending 
upon the type of lubrication needed. 


were 


The following procedure was followed in detail. The 
“Hydrofol Acid 54,” and about one-third of the mineral 
oil were charged to a fire heated kettle and warmed to 
150°F., to melt the acid and dissolve it in the mineral oil. 
Thereafter, the lithium hydroxide was added in an aque- 
ous solution to neutralize the fatty acids. Soap was formed 
and the resulting concentrate in oil was dehydrated by 
heating it to a temperature of 275° to 300°F. Thereafter 
the previously prepared calcium acetate in the form of a 
dry powder was added. The mass was heated further to 
a temperature of 470°F. During this heating period the 
additional mineral oil was added gradually, while stirring 
was continued, Thereafter the grease was allowed to cool 
to below 250°F. with continued stirring. 


The grease formed as described above, contained about 
27%. of thickener. It was a hard, smooth, uniform cake 
having a worked penetration (60 strokes with the stand- 
ard ASTM \%” hole worker plate) of 85 mm./10. The 
product had a free akalinity of 0.29°%, calculated as sodi- 
um hydroxide, and a dropping point of over 420°F. It 
will be noted that this grease had a very hard consistency 
in proportion to its soap content, as compared with con- 
ventional greases. It was thereafter diluted, or cut back, 
by stirring additional mineral oil into the grease until the 
over-all soap-salt or complex thickener content was about 
6% by weight. The cut- back or diluted grease product 
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was then passed through a homogenizing apparatus under 
high shear conditions and tested for characteristic prop- 
erties. It had an unworked penetration of 320 mm./10. 
Its worked penetration, with a standard ASTM grease 
worker operated for 60 strokes with a 4” hole plate, 
was 348 mm./10. Its dropping point was 321°F. 

The product also was tested for oxidation stability. 
In the Norma-Hoffman bomb oxidation test, where a 
sample of grease is placed under 110 p.s.i. initial pressure 
of oxygen at 210°F., the product of Example 1 showed 
more than 524 hours to a 5 p.s.i. drop in pressure. This is 
considered excellent performance. Oil separation in the 
60 mesh cone test was only 2.0°/, after 50 hours storage 
at 210°F., which is quite outstanding. Structural stability 
was shown by working the product 100,000 strokes at 
77°F., in the standard churn type ASTM grease worker, 
equipped with the fine hole worker plate (325 holes of 
1/16 inch diameter). The product, which had an un- 
worked penetration of 320 mm./10, increased in penetra- 
tion only to 355 mm./10 in this severe test. It was insolu- 
ble in boiling water. 


Hydrocarbon Oil Thickeners 


Several patents were issued recently disclosing various 
soaps for use as thickeners for gasoline i in the preparation 
of jellied gasoline for flame throwers and fire bombs. 
Since they also have potential use in lubricating greases, 
they are being mentioned here without much comment. 

U.S. Patent 2,718,462, issued to Leonard Cohen, covers 
the use of soaps of iso-octoic acids obtained by oxidation 
of iso-octyl alcohols produced by the oxo-reaction (de- 
scribed in patent 2,553,364). 

In U.S. Patent 2,719,782, there is described the forma- 
tion of gels obtained by use of lanosterol as a thickener, 
Lanostero! is prepared by saponifyi ing wool grease with 
sodium hydroxide, thereafter removing the lanolin acids 
as the insoluble calcium salt and removing the lanolin 
alcohols by a suitable solvent such as acetone. The 
lanosterol is obtained from the lanolin alcohol filtrate 
by precipitation with acetone and methanol. 


Mighty Mouse, Space Cadet 


A huge oil-based plastic balloon carrying 192 mice was 
recently sent more than 20 miles up to help scientists de- 
termine whether cosmic rays will be harmful to human 
beings traveling through the upper stratosphere in the 
world of tomorrow. The test balloon, which rose to a 
height of 115,000 feet was tracked by airplane and radio- 
guided truck until its descent 26 hours later. The mice, 
all alive and comfortable, were sent to university and 
government laboratories where they are currently being 
tested for possible reactions. The use of petroleum- -de- 
rived plastics in test balloons is one of the latest applica- 
tions of oil products in scientific research. 


Progress 


Three hundred gallons of jet fuel are required to taxi 
a current jet bomber from the warm-up ramp to the 
end of a runway for take-off, usuaily a distance of about 
one and one-half miles. 
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Emulsification and Dispersion of 
Liquids 


Dispersion and Wetting of Solids 


Wetting and Dispersion of Liquid- 
Solid Systems 


Inhibition of Rust and Corrosion 


PETRONATE is the general trade name given by help you determine how its many advantages can be put 
Sonneborn to its various types and grades of oil-soluble to efficient use in your manufacturing processes. 
petroleum sulfonates. Check the coupon below indicating the use 

The chart suggests the broad range of uses for this intended so that we can send you the proper type of 
material. A laboratory sample of PETRONATE will PETRONATE. 


OF PETRONATE 


APPLICATION PRIMARY FUNCTION OF PETRONATE SECONDARY FUNCTION 


EMULSIFICATION AND DISPERSION OF LIQUIDS 


. Insecticide Emulsions Emulaifying Agent for Tonicant Spreading Agent 


. Textile Oils Wetting and Diepersing Agent for ‘Tentile Fibers 


. Leather Oils Emulsifying Agent | for Leather Oils Wetting and Dispersing Agent tor 


DISPERSION AND WETTING OF SOLIDS 


» Rubber Manufacture Theme Plasticizing _Tncrences Diapersibility, of Piller 


. Fuel oil Keeps Sludge in Suspension Seven Segregation of Moisture 


> Printing Ink Manufacture Aids dispersion of pigment _ Reduces @ Viecosity of Ink 
Ore Flotation Flotation Reagent "Selective Wetting Agent 


8. Additives for Lube Oil | Acts as Detergent 7 Inhibits Bearing Corrosion 


WETTING AND DISPERSION OF LIQUID-SOLID SYSTEMS 


9. Crude Oil Emulsion m Splitting “Reverting Agent for Water-in-Oil Emulsions Aids in Wetting out Salts and Solids 


; 10. Emulsifiable Solvent Cleaners Diepersing Agent for Oil and Grease Deposits Acts as Emulsifying Agent 


| mic Dry Cleaning Compound Linking egent for Water and Solvent Loosens Dirt Absorbed by Fabric 


= 


“42. Fat Splitting Process Diepersing Agent for Solid | Fats Acts as Wetting Agent 


INHIBITION OF RUST AND CORROSION 


| 
3 13. ‘Canadien Preventive Compounds Rust and Corrosion Inhibiting Agent f Acts as Moisture Barrier 


14. Anti- Freese Solutions Rust ont Ganesed Inhibiting Agent Aids in Dispersion of Scale 


| 15. Soluble Cutting Oils | Emulsifying Agent for Mineral Oil Rust Inhibitor 


White Oil and Petrolatum Division, SONS, INC. 
300 Fourth Avenue, New York 10, 


Please send sample of cananenmeeth suitable for use indicated 
below (circle number corresponding to use in chart above). 
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Industry NEWS 


Monsanto Chemical 


Manufactures New Resin 

Bisphenol A, an intermediate in the 
manufacture of epoxy resins, now is 
available in commercial quantities 
from Monsanto Chemical Campany’s 
Organic Chemicals Division. 

A full-scale plant for production of 
the poly-functional phenol was com- 
pleted and put into operation by the 
company at St. Louis early in De- 
cember. 

A. Dave Evans, manager of resin 
materials sales for the division, said 
that process refinements incorporated 
into the new plant for bisphenol A 
have resulted in an exceptionally high- 
purity compound with excellent heat 
stability. 

Che product represents a major ad- 
dition to Monsanto's 
line of resin intermediates, Evans said. 
Long a ranking producer of maleic 
and phthalic anhydrides, the com- 
pany has added adipic and fumaric 
acids to its c atalog within the past 


Almost everything 
that moves either in actual opera- 
tion or in the process of its making 

from gate hinges to tractor 
wheels depends upon grease. 
That is why lubricants should be 
bought with care. You can always 
depend upon Deep Rock highest 
quality greases and lubricants, They 
are manufactured to give top lu- 
brication to all moving parts. 
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year or so and has dibutyl fumarate 
and dibutyl maleate in advanced de- 
velopmental stages. 

With bisphenol A, Monsanto will 
serve the rapidly expanding market 
for epoxy resins. A big use for these 
resins is in the manufacture of surface 
coatings with outstanding durability 
and moisture and alkali resistance. 
They also go into structural laminates 
and into high-strength adhesives, es- 
pecially for metal-to-metal bonding. 

Plastic stamping dies made of epoxy 
resins are rapidly gaining favor for 
metal forming in the automotive and 
aircraft industries because of their 
ease of manufacture, light weight and 
economy. 


New Gulf High Powered 


Distillation Device 

Gulf Oil laboratories have found a 

way to “out-distill” the highest pow- 
ered, modern research stills—and their 
new technique may bring untold ben- 
efits to the users of chemical and pe- 
troleum produc ts. 

Phe method, called gas-liquid par- 
tition chromatography, quickly sep- 
arates gases and liquids whose boiling 
points are so close that the most elab- 
orate present-day distilling columns 
either cannot take them apart at all, 
or require weeks to do so. 

It also separates materials in quan- 
tities too small for distillation, per- 
mitting analysis where only traces are 
available and conserv ing costly re- 
search materials. In fact, a hy poder- 
mic needle is used to feed in the 
samples. 

The apparatus used is a so-called 
chromatographic tube, simply a long 
thin tube filled with a granular pow- 
der which laboratory technicians coat 
with an oily substance. The tube is 
maintained at a constant temperature 
in a range up to 300° F. 

When a fluid to be studied is inject- 
ed, part of it goes into solution with 
the oily matter on the grains and the 
remainder becomes a gas in the spaces 
between the grains. A “carrier gas” is 
next introduced to force the gas in the 
spaces to move forward. Additional 
matter then comes out of solution into 
the voids between the grains, and is 
in turn moved forward by “carrier 
gas.” 


This process goes on continuously 
while the flow of “carrier gas” is 
It results in different 
components of the material under 
study moving down the tube at differ- 
ent rates, because each displays a dif- 
ferent equilibrium between its soluble 
phase in the oily material and its 
gaseous phase in the spaces between 
grains. 

As each component emerges from 
the end of the tube, it is detected by 
a conventional thermal conductivity 
cell and identified on the basis of its 
transit time through the tube. 

The key to this new technique is 
the fact that, under the conditions de- 
scribed, the various compounds in a 
mixture can be made to move forward 
in a tube at different speeds and so can 
be easily separated at the end. Its sig- 
nificance lies in opening the door to 
the more exact knowledge of mate- 
rials needed for producing higher ef- 
fiency oils, gasolines, chemicals and 
plastics i in the future. Further progress 
in these fields requires analysis of com- 
pounds to increasingly finer degrees. 


Gas-liquid chromatog- 
raphy is based on a phenomenon in 
physical chemistry which has only 
recently been introduced to practical 
use by EF Nnglish scientists. 

Learning of the work in that coun- 
try in 1954, Gulf scientists instituted 
intensive research for applying it to 
the analysis of industria petroleum 
and chemical materials. Successful re- 
sults were reported to the scientific 
world at the 1955 Pittsburgh Confer- 
ence on Analytical Chemistry and Ap- 
plied Spectroscopy. 

By breaking through the limits of 
distillation, the new technique is de- 
scribed as one of the most basic ad- 
vances in separating fluids since man 
learned to boil off alcohol. The new 
type of chromatography is to the dis- 
uillation column, what the column was 
to the primitive still. 

To make the method generally 
available for laboratory research, Gulf 
has made arrangements w hereby Fish- 
er Scientific Co., Pittsburgh, Pa., will 
make a commercial Gas-Liquid Parti- 
tion Chromatography unit. 
is now being launched, and data on the 
new instrument is available from Fisher. 
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American Potash Issues 
Bulletin on “Trona” 


informational bulletin on 
“Trona” lithium hydroxide has been 
issued by American Potash & Chemi- 
cal Corporation for use in such indus- 
tries as petroleum, storage battery 
manufacturing, lithium salt produc- 
tion, industrial plants needing an ab- 
sorbent for gases in their production 
processes, and other applications. 


The 20 poi provides information 
on potential uses, results of laboratory 
tests on lithium base greases and other 
material. 


In addition, the bulletin contains 
information on the new San Antonio 
lithium hydroxide plant of American 
Lithium Chemicals, Inc., a subsidiary 
of American Potash & Chemical Cor- 
poration. 


Copies of the informational folder 
can be obtained by writing to Amer- 
ican Potash & Chemical Corporation, 
3030 West Sixth Street, Los Angeles 
54, Calif. 


Witco Has New Bulletin 
On Metallic Stearates 


A new and comprehensive 36-page 
bulletin outlining the properties and 
uses of metallic stearates has been pub- 
lished by Witco Chemical Co., for the 
information of purchasing, technical 
and executive personnel of 20 indus- 
tries. 

specially designed for readability, 
the bulletin as prepared by Witco 
‘Technical Service Laboratory lists the 
composition of 46 metallic stearates, 
shows graphically the industries in 
which they are used and presents an 
analysis of recommended applications. 
Other helpful data include an explana- 
tion of Witco’s analytical procedures, 
government specifications for metallic 
stearates, shipping information and a 
guide to other Witco products. 

Industries mentioned are: cement, 
ceramics, cosmetics, explosives, 
greases, inks, lacquers, leather, metal 
working, oils, paints, paper, pharma- 
ceuticals, plastics, petroleum, rubber, 
textiles, varnishes, water-proofing and 
waxes. 

Copies of this bulletin, which is No. 
55-2, “Stearates, Their Properties and 
Uses,” are available upon letterhead 
request to Witco’s headquarters, 122 
East 42nd Street, New York 17, New 
York. 
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“LAURYL ALCOHO 


COLOR STABILIT 
WATER WHITE 
50% TO 90% | 


Aerial view of ADM's new fatty 
alcobol plant in Ashtabula, Obie, 


Six new lauryl alcohols—ADOLS 10, 11, 12, 
13, 14 and 15—are now available from ADM’s 
Ashtabula, Ohio, plant. All of them are water 
white, non-corrosive oily liquids with a mild 
fatty odor. And all of them have been devel- 
hed’ acids ond for your use since ADM does not con- 
Steoric Acid; Hydo- sume any of its Chemifats. 
Fish, Sperm Oil and Tol- 


low... Hydrogenated Uses of these new Adol Fatty Alcohols are 


Alcohol”. ~=countless . as raw material for non-ionic 


Sperm Oils ond Sper detergent concentrates and anionic-type 


Acid detergents; as a basis for cationic quaternary 
ydroxystearic Acid. - 

ammonium surfactants; as anti-foam agents 

+—- in paper, leather and textiles; as pour-point 

Chemifate [ depressants and viscosity-index improvers for 


that put — lubricating oil additives. 
into your 


products These new ADM Fatty Alcohols are available 
now ... in tank-car and LCL quantities. Write 
on your letterhead for samples. 


Archer-Daniels:Midiand company 


CHEMICAL PRODUCTS DIVISION 
2191 WEST 110th STREET . CLEVELAND 2, OHIO 
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laboratory 
engineered 
for your 
protection 


PENOLA 
AUTOMOTIVE 
LUBRICANTS 


GREASES, 
CUTTING OILS 


are quality controlled 
for dependable performance 
in every lubricating job. 


Penola 


PENOLA OIL COMPANY 
15 West Gist St.. New York 19, N. Y. 


Service Station Training Kit 
Develops Personne! 

A new service station training kit 
was released today by the Marketing 
Division of the American Petroleum 
Institute. Entitled “Service Station 
Personal Development Plans,” it is de- 

signed for use by service station deal- 

ers in training their employees and by 
supplier salesmen in training dealers. 

“This kit, which was prepared by 
our Personnel ‘Training Committee as 
a service to oil marketers, is expected 
to be of particular help to dealers, 
jobbers, independent refiners, and 
commission wholesalers who are not 
in a position to build their own train- 
ing programs,” according to A. J. 
Rumoshosky, Marketing Division di- 
rector. 

“The kit coordinates the Commit- 
tee’s previous efforts into a compact 
training package for use by oil mar- 
keters and will be available for pur- 
chase at a price to recover only pro- 
duction and handling costs.” 

The complete kit comprises the 
following: 

(a) Five copies of a personal de- 
velopment plan on service station 
fundamentals for use by the dealer in 
training his employees; 

(b) Five copies of a personal de- 
velopment plan on service station 
management for use by the supplier 
salesinan to train dealers; 

(c) Five copies of a “progress 
check” folder which can be used to 
chart the trainee’s progress; 

(d) One copy each of the follow- 
ing Marketing Division booklets: 
Know Your Motor Oil, How to Sell 
Votor Oil, Service Station Manage- 
ment Handbook, and Developing Your 
Ven Builds Profits (list price $1.90); 

(ec) An attractive file folder with a 
summary check list, How to Develop 
Your Men to coordinate the materials 
into a compact training package. 

The training kit can be purchased 
from the Division of Marketing, 
American Petroleum Institute, 50 
West 50th Street, New York 20. 
Since some marketers previously or- 
dered copies of the booklets, the kit 
is available in three forms at the fol- 
lowing prices: 

(1) The complete. kit including all 
four booklets, copies of the personal 
dev clopment plans on service station 
fundamentals and service station man- 
agement and the “progress check” 

chart, together with the file folder— 


$1.75 each; 

(2) The personal development kit, 
including all the foregoing items as in 
item (1) except the booklet, Develop- 
ing Your Men Builds Profits—$1.25 
each; and 

(3) The kit without copies of any 
of the booklets, but including copies 
of the personal development plans on 
service station fundamentals and serv- 
ice station management the 
“progress check” chart, together with 
the file folder—65c each. 

Orders received will be _ filled 
promptly on receipt and shipped 
(cheapest way) prepaid, Rumoshosky 
said. Checks or money orders should 
be enclosed on orders for less than 
$5.00, he added. 


Du Pont Increases 
Support to Education 

A fund of more than $900,000 for 
grants to over 100 universities and col- 
leges in its annual program of aid to 
has been announced by the 
Du Pont Company. This support, 
which is for the next academic year, 
is a substantial increase over the $800,- 
000 in gifts made for this year. 

All of the increase and nearly half 
of the entire new program are for the 
improvement of teaching in colleges 
and universities and in high schools. 
The grants will support science and 
mathematics as well as other subjects. 

The growth as well as the change 
in emphasis in the company’s effort 
reflects the changing needs of the 
schools. At the same time, grants for 
fellowships in science, which once 
made up the entire program, and for 
fundamental research are being con- 
tinued. 

“In the face of increasing student 
population at all levels, a paramount 
problem is to maintain the quality of 
teaching and at the same time de- 
velop enough teachers,” Crawford H. 
Greenewalt, president of the Du Pont 
Company, said. “We hope our pro- 
gram Ww ill encourage more young men 
and women to go into teaching. 

“In large part our grants are in- 
tended to advance the teaching of sci- 
ence and mathematics. These subjects 
are a vital part of liberal arts educa- 
tion as well as fundamental to the edu- 
cation of scientists and engineers. 
Moreover, the laboratory sciences are 
the most expensive to teach of all the 
basic courses in the colleges and uni- 

versities.” 


q 
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The fund for aid to teaching to- 
tals $445,000, including $200,000 to 
aid undergraduate teaching in 50 pri- 
vately supported colleges. Of this 
amount, $125,000 is for adv ancing the 
teaching of chemistry, supplemented 
by $75,000 to strengthen the teaching 
of other subjects important in the edu- 
cation of scientists and engineers. The 
grarits for teaching chemistry have 
been in effect this year and are being 
renewed for next year. The supple- 
mentary grants are being given for 
the first time. 

The company 's program for the ad- 

vanced training of high school teach- 

ers of science and mathematics is 
nearly doubled. Grants totaling $130,- 
000 are provided for fellowships for 
active and prospective teachers for 
summer sessions and the next aca- 
demic year. The company announced 
the award of 134 teachers’ fellowships 
to eight institutions for the coming 
summer and 22 fellowships to nine in- 
stitutions for the academic year. 

Purpose of this is to help in-service 
teachers advance themselves and to 
encourage students in the universities 
to go into the teaching profession. 

Du Pont has also expanded i its grants 
for postgraduate teaching assistant- 
ships to $115,000. There are 30 of 
these grants, mostly in chemistry, and 
they are shared by 28 universities. 
Purpose is to improve instruction in 
the universities and to encourage post- 
graduate students to enter teaching 
careers. 

Under its longer standing plans, 
the company is granting 270,000 to 
universities for fundamental research 
and $190,000 for postgraduate fellow- 
ships in science and engineering. 

Included in the authorization for 
research are grants-in-aid of $15,000 
each to ten universities and $10,000 
each to seven others. 
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23,000 barrels a day intake, employs 
a new technique to achieve a substan- 
tially greater high-octane gasoline 
yield than is obtained from more con- 
ventional cracking units, according to 
F. S. Clulow, manufacturing vice 
president. 

Initial operation has exceeded de- 
sign expectations, he disclosed. 

The new technique employed in 
the cat cracking unit is the outgrowth 
of intensive process dev clopment 
work by Shell research and engineer- 
ing personnel during the past several 


years. The company plans to release 
specific performance data and infor- 
mation on novel features this spring 
and will make its design available to 
other refiners through licensing ar- 
rangements. 

Initial operation of the Anacortes 
refinery began last September with 
startup of the crude distillation and 
catalytic reforming units. Operation 
of the catalytic cracking facilities 
marks the completion of the refinery, 
which is designed to process 50,000 
barrels of crude oil a day. 


® 


Service means... 


packaging 
research 


Vulcan’s modern 
research facilities 
are constantly at 
work developing 
and improving 
protective interior 
linings for all 

types of products... 
It's your answer to 
positive protection 
whether product is 
used immediately or 
stored indefinitely. 


‘completeness’ 
of the line 


Vulcan makes top 
quality steel open 
head pails, closed 
head drums. Sizes; 
1, 1%, 2, 2%, 3, 
34, 4, 5, 6, 6%, 


ready 
availability 


Vulcan's constant 
inventory of all 
Standard pails 
speeds your order. 
Modern railroad and 
truck docks mean 
quick loading, 
immediate dispatch. 
From carton to 
carload or truckload 
—when delivery is 
important—call 
VULCANI 


There are also summer research 
grants of $1,500 each to 20 other uni- 
versities. These are to enable younger 
staff members of university chemistry 
departments to undertake research of 
their own. 


Shell Catalytic Cracking Unit 
Begins Operations 


Shell Oil Company's newest and 
most advanced fluid catalytic cracking 
plant began operation in January at 
the new Shell refinery near Anacortes, 
Washington. 

The cracking plant, designed for 


10, 12 gallons with 
all types nozzles 
and pouring spouts. 
Complete 
lithography facilities 
available. Wide 
color selection for 
plain containers. 


OVER 40 YEARS CONTAINER EXPERIENCE 


VULCAN CONTAINERS .... 


Bellwood, Illinois (Chicago Suburb) Phone: Linden 4-5000 
in Toronto, Canada—Vulcan Containers Limited. 
Representatives in all Principal Cities 
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PEOPLE in the Indu 


JOUN J. FERRIE 


Warren Appoints Ferrie 
In New Jersey 

The Warren Refining & Chemical 
Company, Cleveland, has announced 
the appointment of John J. Ferrie as 
sales representative for its lubricating 
division in northern New Jersey. A 
native of Edgewater, N. J., Ferrie is 
27 and has worked in the lubrication 
field for the past seven years. He will 
make his headquarters at the Warren 
warehouse in North Bergen, 


Deep Rock Oil company is em- 
barking in 1956 upon the largest ad- 
vertising program of the company’s 
modern history, and one result has 
been the elevation of two former ad- 
vertising assistants to positions of new 
authority. 


Deep Rock is the marketing subsid- 
iary of Kerr-McGee Oil Industries, 
Inc., of Oklahoma City, its marketing 
facilities having been acquired in a 
merger this past spring. 

Promoted were G. W. “Bill” Wil- 
liams, named advertising manager, and 
Don Watters, new sales promotion 
manager, The advancements were an- 
nounced by W. J. Fuchs, merchandis- 
ing department manager. 


Williams will handle advertising ad- 
ministration for Deep Rock and Ker- 


DONALD L. ESMAY 


RONALD L. LARSEN 


Esmay and Larsen to Lithium Corporation Staff 


Donald L. Esmay and Ronald L. 
Larsen have joined the newly formed 
Department of Product Research and 
Development of Lithium Corporation 
of America, Inc., Minneapolis, it was 


announced by Walter M. Fenton, Di- 
rector, 

Esmay came to Lithium Corpora- 
tion from the research laboratories of 
Standard Oil Company’s Whiting, In- 
diana refinery where he worked in the 


DEEP ROCK PROMOTES WILLIAMS 


mac brands. Watters will coordinate 
all sales promotion plans with adver- 
tising plans. Their offices remain a 
part of the merchandising department. 

Under Williams’ direction will be 
planning of advertising in all media— 
newspapers, magazines, radio, televis- 
ion, signboards and others. 

Watters will supervise point-of- 
sale, seasonal promotions, station dress, 
station supplies, displays and develop- 
ment of new product packages for the 
company. 

Williams, a 33-year-old 
veteran of World War II, is a native 
of Albion, Nebraska. He is a 1943 
yraduate of the University of Nebras- 
> and a 1947 graduate of the Uni- 
versity of Missouri school of journal- 
ism. 

Before joining Deep Rock in 1952, 


infantry 


field of hydrocarbon conversion re- 
actions. He graduated from Dakota 
Wesleyan University, Mitchell, South 
Dakota, in 1946 and received his Ph. 
D. in Organic Chemistry from lowa 
State College in 1951. 

Larsen is a University of Minnesota 
graduate, class of 1955. He comes 
from the Uranium Division of Mal- 
linckrodt Chemical Works, St. Louis, 
Missouri. 


AND WATTERS 


Williams worked four years with 
Time, Inc., publishers of Life maga- 
zine, in St. Louis and New York, in 
advertising sales and mer- 
chandising. 

Williams served and a 
years as combat leader with the in- 
fantry during World War Il, a 
the rank of captain. He was awarded 
three campaign ribbons, the Combat 
Infantry Badge and the Purpie Heart 
for service on the Italian front. 

Williams is a member of Kappa Tau 
Alpha, national scholastic honorary 
fraternity in the field of journalism, 
and of Alpha Delta Sigma, national 
advertising fraternity. He was award- 
ed the University of Missouri chapter 
of or Delta Sigma prize for 1947, 
awarded each year to an outstanding 
male student majoring in advertising. 
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HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
Increased lubricity 
Improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 
Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 


Liquid Liquid Solid 

20% Ph 33% Pb 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


mt HARSHAW CHEMICAL‘. 


1945 E. 97th Street e Cleveland 6, Ohie 
Branches In Principal Cities 


WANTED 


ANALYTICAL 
GREASE 
CHEMIST 


Long established manufac- 
turer in New York area 
has opening for man with 
degree in industrial chem- 
istry or chemical engineer- 
ing. Give full particulars 
of past training and expe- 


rience. Reply to 


NLGI SPOKESMAN 
Box No. 200 


-McGEAN 30% LEAD 
NAPHTHENATE ADDITIVE 


Consistently uniform in metallic 
content and viscosity 


Fully clarified by filtration 


Non-Oxidizing - - - contains no 
unsaturated soaps 


Free from low flash constituents 


your inquiries solicited 


THE McGRAWN 
CHEMICAL COMPANY 


MIDLAND BUILDING CLEVELAND 15. 
Detroit + Grand Rapids + Chicago — 


Your BUSINESS 
ADVERTISE THE 


Spokesman 
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He is a member of the Tulsa Adver- 
tising Federation. 

Williams is married and the father 
of one child. His home address is 2128 
Erin Place, Oklahoma City. 

Don Watters is a native of Henry- 
etta, Oklahoma. He is the son of Mrs. 
Fdna C. Watters, 411 State Street, 
Henryetta. 

Watters, 31, is a graduate of Okla- 
homa A&M college with majors in 
journalism and advertising. He attend- 
ed the University of Pittsburgh for 
pilot’s training during World War IL. 


A recipient 0 the Distinguished 
Flying Cross for achievement beyond 
the call of duty, Watters also was 
awarded the Air Medal with Oak 
Leaf Cluster. Watters flew with com- 
bat bomber crews over the Central 
Pacific, Japan and China Coast targets 
during World War II. 

Before joining Deep Rock in 1952, 
Watters had been production man- 
ager of the creative division of Me- 
Cormick Armstrong C ompany, Wich- 
ita, Kansas, from 1949 to 1951; and 


Makers and Marketers of 


Mobil 
Automotive 


Oils and Greases 
Gargoyle 


* 
Industrial 
Oils and Greases 
SOCONY MOBIL OIL CO, INC., and Afitiates 


MAGNOLIA PETROLEUM COMPANY 
GENERAL PETROLEUM CORPORATION 


account executive for Watts-Payne 
Advertising Agency, Tulsa, 1951-52. 
A member of Sigma Delta Chi, na- 
tional honorary journalism fraternity, 
Watters is a member of the Tulsa Ad- 
vertising Federation and the Tulsa 
Junior Chamber of Commerce. He at- 
tends the First Christian church. 


New Coordinators Named 
By Gulf Oil Corporation 


Four new Coordinators have been 
appointed by Gulf Oil Corporation to 
assist Senior Vice Presidents of the 
Corporation in carrying out their ad- 
ministrative functions. 


Mr. R. A. Hunter has been named 
Coordinator, Marketing Department. 
As such, he will report directly to 
Senior Vice President H. G. Meador, 
Marketing, and work with him and 
the Vice Presidents of Domestic Mar- 
keting and Foreign Marketing in the 
formulation and coordination of poli- 
cies, plans and programs, not only as 
they concern Gulf’s marketing activi- 
ties at home and abroad, but also in 
relation to the other departments of 
the company. 

Mr. A. C. Rall and Mr. J. F. Tim, 
Jr. have been appointed Coordinators 
on the staff of W. L. Naylor, Senior 
Vice President, Financial. Messrs. Rall 
and ‘Tim, reporting directly to Mr. 
Naylor, will assist in the formulation 
and coordination of policies, plans, 
and programs in the international fi- 
nancial activities of the Corporation 
and its subsidiaries and affiliates as they 
affect the Comptroller and Managers 
of the Tax, Credit and Budget Depart- 
ments, including their relationships 
with other departments of the Cor- 
poration. 

Dr. Hollis D. Hedberg has been 
named Coordinator and appointed to 
the Production Coordination Staff. He 
will report to R. O. Rhoades, Senior 
Vice President, Production, and main- 
tain close relationship with the com- 
pany 's exploration activities in both 
the Eastern and Western Hemispheres, 
as carried out by the Production De- 
yartment’s several divisions. He will 
= Mr. Rhoades constantly in- 
formed regarding the scope and status 
of Gulf’s exploration efforts on a 
world-wide basis. 

All four of the new Coordinators 
are veterans of long experience, not 
only with Gulf, but in their respective 
fields. 


They will be located in the com- 
wh general offices in the Gulf 
uilding, Pittsburgh. 


Gulf had previously announced the 
appointment of Mr. E. J. Kirberg as 
Coordinator, Manufacturing Depart- 
ment. 


Johnson Heads Kings 
Mountain Foote Plant 


Appointment of Neil O. Johnson as 
plant manager of Foote Mineral Com- 
pany’s Kings Mountain, N. C., min- 
ing operation has been announced by 
Felix B. Shay, vice president of pro- 
duction. Effective January 1, 1956, 
Johnson will assume charge of the 
company’s spodumene mine and ore 
processing plant. 


A former Birmingham, Alabama 
resident, Johnson leaves the explosive 
department of FE. I. DuPont de Ne- 
mours, of Wilmington, Delaware 
where he had served since 1939 as 
technical representative. In this ca- 
pacity he acted as consultant and ad- 
visor on demolition and blasting prob- 
lems in mine, quarry and contruction 
operations. 


A World War If Major in the 
Corps of Engineers, Johnson served 
in Alaska on the famous Alcan high- 
way project. Later he became a proj- 
ect officer on the Engineering Board 
of the Joint Army-Navy Board and 
served as consultant on advanced de- 
sign equipment. 


Johnson has had extensive mining 
experience, and was associated for a 
number of years with the Hog Moun- 
tain Gold Mining and Milling Com- 
pany of Birmingham, Alabama. He 
has also served as an engineer on the 
staff of the Dorr Company, Inc. of 
New York, a consulting firm special- 
izing on the erection ‘and operation 
of chemical processing equipment. 


He is a graduate of the Colorado 
School of Mines and received his de- 
gree as Engineer of Mines in 1933. He 
is a member of Tau Beta Pi scholastic 
honorary and Sigma Alpha Epsilon 
social fraternity. 


The Kings Mountain plant w hich 
Johnson w ill head supplies lithium ore 


concentrates to Foote Mineral’s li- 
thium chemical processing operations 
at Sunbright, Virginia and Exton, 
Pa. It is the largest lithium ore proc- 
essing operation in the world. 
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Acheson Appoints J. Wermuth Assistant to Treasurer 
And W. H. Leggett Sales Office Head 


JOHN M. WERMUTH 


John M. Wermuth has been named 
Assistant to John C. Sprague, treas- 
urer of Acheson Industries, Inc., Port 
Huron, Mich. 

A graduate of the University of 
Rochester, Bachelor of Arts degree, 
Mr. Wermuth received a Masters de- 
gree in Business Administration in 
1952 from the Harvard Graduate 
School of Business Administration. 

Serving in the U.S. Navy from 
1946 to 1948, he was stationed at the 
"U.S. Naval Research Labs, Washing- 
ton, D.C. and at the Submarine Base 
in New London, Conn. 


Mr. Wermuth’s business experience 
includes three years with Warner- 
Hudnut, Inc., New York, where he 
was Assistant to the Secretary. 


While in New York, Mr. Wermuth 
was advisor to the Junior Achieve- 
ment Club of New York. He is a 
member of the Harvard Business 
School Club, Psi Upsilon fraternity, 
Phi Beta Ka ypa and the N.Y. Credit 
& Financial Management Association. 

A native of Rochester, N. Y., Mr. 
Wermuth and his wife, the former 
Marilyn McCuskey, have an infant 
son, Robert Andrew. 


The appointment of William How- 
ard Leggett as sales engineer has been 
announced by Acheson Colloids Com- 


FEBRUARY, 1956 


WILLIAM H. LEGGETT 


pany, Port Huron, Michigan. 

Mr. Leggett will head the Roches- 
ter, New York, sales office of the 
company, covering upstate New York 
and replacing Edwin A. Lampman 
who retires in January, 1956, after 
serving 25 years with the company. 

Last with J. R. Stewart Co., Inc., 
manufacturers’ representatives, Mr. 
Leggett received his technical training 
at Rochester Institute of Technology, 
and is a member of the American So- 
ciety of Tool Engineers. 


Continental Can Appoints 
Dr. Paul Erlandson 


Dr. Paul Erlandson, former chair- 
man of the physics department and as- 
sistant vice president of Southwest 
Research Institute, San Antonio, 
Texas, has been named director of the 
department of physics of Continental 
Can Company's new Central Re- 
search and Engineering Division, ac- 
cording to Curtis FE. Maier, general 
manager of the division, which will 
ultimately employ 75 professional sci- 
entists and 25 administrative personnel. 


In his new position, Dr. Erlandson 
will head the company’s experimental 
work on the application of the princi- 
ples of physics to the high speed au- 
tomatic equipment used in manufac- 


turing and closing metal, paper, plas- 
tic and composite containers and clos- 
ures, as well as to its future ionizing 
radiation sterilization program. 


A graduate of the Massachusetts In- 
stitute of Technology and the Uni- 
versity of Texas, where he received 
his Ph. D. degree, he is a member of 
the American Physical Society, the 
Institute of Radio Engineers, the Op- 
tical Society of America, and many 
other professional groups. 

His experience in the fields of 
physics and electrical engineering has 
included work in acoustics, optics, 
electromechanics, nuclear resonance, 
electrostatics, transducer design, geo- 
physics and industrial processing 
equipment. 


During World War Il, he was a 
project officer with the Navy Bureau 
of Ships, Research and Development 
Branch, Electronics Division, and rep- 
resented the Bureau on committees of 
the N.R.D.C. aad the Joint Chiefs of 


FATTY ACIDS 


ESPECIALLY FOR 
GREASE MAKERS 


STEARIC ACID 
OLEIC ACID 
RED OIL 


HYDROGENATED 
FATTY ACIDS 


HYDROGENATED 
GLYCERIDES 


GLYCERINE 
STEARINE PITCH 


DARLING & COMPANY 


4200 ASHLAND AVE. 
CHICAGO 9, ILL. 
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Kerr-McGee Announces 
Public Relations Director 
Ross W. Cummings, former WKY- 


TV newsman, has been named di- 
rector of information and public re- 
lations for Kerr-MeGee Oil Indus- 
tries, Inc. In this capacity, he handles 
public relations as well as supervising 
publications and employ ee communti- 
cations for the Kermac organization. 


With WKY-TV news bureau his 
television name was Reed Connolly. 
Formerly managing editor of the Hol- 
denville Daily News, Cummings ear- 
lier had worked as a member of the 
advertising staff of The Wewoka 
Times and as news broadcaster and 
announcer for radio station WBBZ in 
Ponea City. 

Cummings attended the Ponea City 
»ubtic schools, Pembroke-Country 
Day School in Kansas City and the 
University of Oklahoma. He is mar- 
ried to the former Joy Elaine Phillips 
of Holdenville. 

The Cummings and their two chil- 
dren, Roxanne, 4% and Tom, 2%, 
make their home at 1323 N. W. 80th, 
Oklahoma City. 


FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
GREASES 
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Meyer, Foote Chairman, 
Announces Retirement 


of the 


Chairman 
Board of Foote Mineral Company, 
has announced his retirement effective 


Meyer, 


December 31, 1955. He will retire 
both as Chairman and as a board mem- 
ber after fifty years of service to the 
company 

In making the announcement, Mr. 
Meyer pointed out that he has passed 
the company’s normal retirement age. 
At the request of the Board of Di- 
rectors, he will, however, continue to 
assist the company in an advisory role, 
after his official retirement. 

Mr. Meyer joined Foote Mineral 
Company in 1906, in the capacity of 
mineralogist. As an associate of War- 
ren M. Foote, son of the company’s 
founder, Mr. Meyer travelled exten- 
sively through the United States, Eu- 
rope aud South America collecting 
mineral specimens. He is today one of 
the country’s leading authorities on 
commercial mineral deposits. 

Serving in various capacities over 
the years, Mr. Meyer became presi- 
dent of the company in 1936, a posi- 
tion which he held until 1952 when 
he was elevated to Chairman of the 
Board. 

During his years of service with 
Foote, the company rose from an ob- 
scure mineral specimen house to a 
major chemical producer. The com- 
pany has pioneered numerous im- 
portant developments in the rare ele- 
ment field. It was the first to produce 
commercial quantities of pure zircon- 
ium metal, a material important in 
many nuclear processes. Foote is to- 
day the foremost producer of lithium, 
also believed to have potential nuclear 
applications. 


In his letter of resignation, Mr. 
Meyer states, “Although I am divest- 
ing myself of all executive and man- 
agerial responsibilities, I shall still have 
a keen, continuing interest in the wel- 
fare and growth of the Company. To 
do otherwise would be to repudiate 
the many warm friendships established 
through the years. 


“I wish to thank the members of 
the Board for their sympathetic un- 
derstanding of the motives which 
prompted my decision.” 

In accepting Mr. Meyer's resigna- 
tion, the Board of Directors an- 
nounced that the vacancies thus cre- 
ated would not be filled immediately. 


API's President Porter 
Addresses Kansas Oil Men 


Cooperation among all branches of 
America’s petroleum industry for de- 
fense “against many insidious and ill- 
intentioned detractors” was asked by 
Frank M. Porter, president of the 
American Petroleum Institute, in ad- 
dressing the Kansas Oil Men’s Asso- 
ciation. 

“Let us not be so reckless in mak- 
ing charges against one another that 
we eventually become too preoccu- 
pied with defending ourselves against 
ourselves,” Mr. Porter said. 


“Certainly,” Mr. Porter said, “one 
must admit that there are some abuses 
and unsound practices to be found 
today in. . . this highly competitive 
industry of ours... The producers, 
the refiners, and the transporters all 
have their complaints and each group 
is sincere in its belief that its difficul- 
ties are more critical than those of 
others. And yet the difficulties of each 
group all have one thing in common 

the spirited competition which 
pervades the entire industry . . .” 

To document his reference to the 
competitive nature of the oil indus- 
try, the API president pointed out 
that “recently, Fortune Magazine 
compiled a list of the 500 largest in- 
dustrial corporations in the United 
States. In this list, there were 30 oil 
companies. No other industry was 
represented on this list by so many 
different corporations. 


“That doesn’t sound like monop- 
oly,” the speaker said. 

The API president attributed in- 
ternal recriminations to the fact that 
each segment of the industry must 
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keep up with demand and keep ade- 
quate supplies on hand for emergen- 
cies, while avoiding overloads on stor- 
age facilities. 

“It doesn’t take much of a petro- 
leum economist to know that as the 
demand for petroleum products is 
brought into balance with supply, 
many of our intra-industry difficul- 
ties disappear,” Mr. Porter said. He 
added that, if recent unusually cold 
weather continued, the already mod- 
erating “surplus problem” would dis- 
appear, and “ironically tempers 
may flare again and controversies may 
reappear—but the cause would be 
tight supply, rather than a surplus.” 

“Anyone who reads the trade press 
these days must be conscious a ae 
fact that there are many responsible 
oil men in management positions who 
are giving their attention to the cur- 
rent problems of the industry,” the 
speaker said. “The struggle for cus- 
tomers and markets will continue— 
but I look for this competition to be 
more in keeping with business prac- 
tices which are generally recognized 
to be sound and ethical.” 

The API president praised the Kan- 
sas group for their “clear-cut policies” 
on issues of national importance such 
as the depletion question and _ relief 
from federal control of interstate nat- 
ural gas prices at the wellhead, as 
contemplated in the Harris Bill. Mr. 
Porter also commended the Associa- 
tion for its work in opposing compul- 
sory “divorcement” of integrated 
companies from marketing operations, 
and for its cooperation with the Kan- 
sas Petroleum Industries Committee 
and the Oil Industry Information 
Committee. 

“What I have said,’ Mr. Porter 
concluded, “is... in the nature of a 
plea to all oil men in all branches of 
the industry.” If industry components 
spend their energies in charges and 
countercharges against one another, 
he said, “we will be unable to find 
either time or common ground to de- 
fend ourselves or our industry against 
many insidious and ill-intentioned de- 
tractors on the outside.” 


Dr. R. K. Gould New Editor of 
Lubrication Engineering 
Dr. R. K. Gould is the newly ap- 
pointed Editor of Lusrication En- 
GINEERING, the Journal of the Ameri- 
can Society of Lubrication Engineers. 
Dr. Gould is a graduate of Duke 


FEBRUARY, 


University (A.B. 1938; M.A. 1939, 
Ph.D. 1941), and has been with The 
Texas Company since 1941, He ac- 
quired a broad and varied background 
in the fields of processing 
and industrial lubrication, and is cur- 
rently engaged in technical service 
activities on industrial lubricants. 

Dr. Gould also serves as Editor of 
The Texas Company's well known 
monthly magazine, “LUBRICATION.” 


Climax Molybdenum’s 
E. K. Leavenworth to 


Technical Post 


Transfer of F. Kendrick Leaven- 
worth to the technical processes and 
economic engineering staff of Climax 
Molybdenum Company has been an- 
nounced by L. S. Deitz, Jr., manager 
of the department. Mr. Leavenworth 
is being transferred from the com- 
pany’s research laboratory at Detroit, 
Michigan, where he has held various 
supervisory positions since 1943, 

A graduate of the Yale Sheffield 
Scientific School in 1928, Mr. Leav- 
enworth was associated with his fam- 
ily’s building construction company 
before joining Climax. While at the 
Detroit laboratory he served in the 
chemical and x-ray sections before 
developing equipment and techniques 
for the vacuum arc-cast melting of 
metallic molybdenum and its alloys 
and is a holder of patents covering 
this process. At the time of his trans- 
fer he was supervising developmental 
work on the use of molybdenum sul- 
fide as a lubricant. 

Mr. Leavenworth is a member of 
the American Society for Metals, the 
Society of Automotive Engineers and 
the American Radio Relay League. In 
his new capacity his headquarters will 
be in New York. 


Deep Rock Appoints 
A. R. Gockel 


A. R. Gockel has been named coor- 
dinator of sales administration and 
marketing research for Deep Rock 
Oil company. The move has been 
announced by F. C. Love, president 
of Deep Rock. The sales control de- 
partment, under H. FE. Burba, will 
report directly to Gockel, and all 
marketing research functions will be 
under Gockel’s supervision. Gockel 
remains in charge of Deep Rock 
branded sales for the Arkansas-Ten- 
nessee-Mississippi area. 


S. T. Lutz to Manage 
U. S. Steel’s Kansas District 


The appointment of Scott T. Lutz 
as manager of the Kansas district of 
U. S. Steel’s Oil Well Supply Divi- 
sion was announced by Mark Bark- 
hurst, Mid-Continent Area manager 
of the division. Mr. Lutz will head- 
quarter at Wichita, Kansas. 

Mr. Lutz joined “Oilwell” in 1937 
at Hutchinson, Kansas. In 1938 he 
was transferred to Wichita, Kansas, 
and in 1941 was transferred to Mc- 
Pherson, Kansas, becoming “Oilwell” 
store manager at this location in Au- 
rust, 1942. Three months thereafter 
he was appointed manager of the divi- 
sion’s store at Stafford, Kansas, and 
was located here until 1945, when he 
obtained a leave of absence to serve 
in the United States Army. 

In November, 1945, Mr. Lutz re- 
turned to the employment of “Oil- 
well” as city representative at Wichi- 
ta, where he was located prior to his 
present appointment. He is a native 
of Kansas. 


Hurley Joins Foote Mineral 
As Traffic Manager 


Frank F. Hurley has joined Foote 
Mineral Company, Philadelphia, Pa., 
as Traffic Manager effective Decem- 
ber 9, 1955, and will be in charge of 
all domestic and foreign traffic. Mr. 
Hurley comes to Foote with a record 
of seven years experience in the field 
and before joining the company held 
a similar position with the St. Louis 
office of Keasbey & Mattison Com- 
pany. 

Hurley received his bachelors de- 
sree in economics in 1948 from the 
of Pennsylvania. He re- 
ceived graduate training both at Penn 
and at the Academy of Advanced 
Traffic in Philadelphia. 


LET US MODERNIZE 
YOUR PLANT 


THE C. W. NOFSINGER CO. 


Petroleum and 
Chemical Engineers 


906 GRAND AVENUE 
KANSAS CITY 6, MO. 


“In Engineering it's the 
People that count” 


Manufacture and Application of 


LUBRICATING 
GREASES 
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23 
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Structure and Theory 


Additives Other Than Structural Modi 
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Raw Materials 
Manufacturing Processes 


Equipment for Lubricating Grease Man- 
ufacture 


Aluminum Base Lubricating Greases 
Barium Bose Lubricating Greases 
Calcium Base Lubricating Greases 
Lithium Base Lubricating Greases 
Sodium Base Lubricating Greases 
Leod Soap Lubricating Greases 
Strontium Base Lubricating Greases 


Miscellaneous Metal Soaps as Compo- 
nents of Lubricating Greases 


Mixed Base Lubricating Greases 
Complex Soap Lubricating Greases 


Non-Soap Thickeners for Lubricating 
Fluids 


Fillers in Lubricating Greases and Solid 
Lubricants 
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Analysis of Lubricating Greases 


Tests of Lubricating Greases and Their 
Significance 
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Trends in Lubricating Greases 
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by C. J. Boner 


Chief Research Chemist 


Battenfeld Grease and Oil Corp. 


“A ‘ 
1954 
982 pages 
“aj $18.50 


Here in one giant volume . . . the most complete storehouse of information ever 


published on the composition, properties and uses of lubricating greases! 

The book begins by describing in detail the structure and theory of lubricating 
greases. Then follow chapters on the various raw materials, processes and manufac- 
turing equipment. Lubricants containing specific thickeners, including such recent 
developments as lithium soaps, complex soaps and non-soap gelling agents, receive 
special attention. 

Of major interest is the large section on present uses and future trends of lubricating 
grease products. Here you'll find the complete details of when, where, and how to 
apply a specific lubricant for any given purpose. 

Everyone concerned with the preparation or use of grease lubricants will find 
Boner’s book of enormous practical value. Manufacturers and lubricating engineers 
will find here a complete breakdown of the effects of each ingredient or treatment 
upon the characteristics of the final product, and a full explanation of the physical 
and chemical methods used in measuring these characteristics. Suppliers of fats, oils, 
additives, thickeners and other raw materials will gain new ideas for future product 
research and development. In addition, users of grease products will learn the proper- 
ties of available lubricants and the major purposes that each fulfills. 


MAIL THIS HANDY ORDER COUPON TODAY! 


| SPOKESMAN 
| 4638 J. C. Nichols Parkway | 
| Kansas City 12, Missouri | 
Please rush me a copy of Boner’s MANUFACTURE AND APPLICATION OF LUBRICATING | 
GREASES | 
am enclosing $18.50 
Please bill me 
NAME — - — | 
ADDRESS 
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WATER-RESISTANT GREASES 


Where there's a need for grease to protect 
vital bearings from mud, water and/or salt 
corrosion ...there’s a demand for grease made 
with Mallinckrodt Aluminum Stearates! 


We've worked for the rease industry more than 
30 years... developing stearates which produce 
greases that fit exacting market requirements: 


HIGH DROPFING POINTS, CLARITY, 
OUTSTANDING RESISTANCE TO WATER, SALT, 
BLEEDING AND MECHANICAL BREAKDOWN. 


This extensive experience makes the difference 
in Mallinckrodt Aluminum Stearates. 


High efficiency or general purpose 
~write for technical data units NOW ! 


Our laboratory favilities are at your service. May we help 
« problem? Write today, Bs 


MALLINCHRODT CHEMICAL WORKS 
Mallinckrodt iit., Bt. Louls 7, Me. 
72 Geld St, York 
‘CHICAGO + CISCINMATI « CLEVELAND Los 
MONTREAL + DHILADELPHIA San FRANCISCO 
of Medicinal, Phetogra: 
and industrigt Fine 


i 

-+-make them 

MAL JDT ALUMINUM. 

: 
Phate Courtesy of Caterpillar Tractor Co. 
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FOR MULTI-PURPOSE GREASES 


Emery Industries, Inc., Carew Tower, 


Fatty Acids & Derivatives 
Plastolein Plasticizers 
Twitchell Olis, Emuisifiers 


Cincinnati 2, Ohio 


“ EMERY FATTY ACIDS pays off 


in more efficient and economical 


the consistent high quality of 


production of multi-purpose greases 


Don’t be held-up! Production delays 
caused by erratic-performing 

fatty acids can be reduced with Hyfacs® 
Hydrogenated Castor Oil and 
12-Hydroxystearic Acid. In addition to 
consistent high quality, Emery’s 
exacting control facilities assure the 
maintenance of high hydroxyl-value and 
very low moisture content. 


Also for multi-purpose greases, Emery’s 
complete selection of stearic and oleic 
acids, hydrogenated and animal fatty 
acids, offers additional opportunities to 
achieve an optimum balance of cost 

and performance in various types 

of formulations. 


For more detailed information write 
Dept. E for brochures titled, ““Hyfacs 
12-Hydroxystearic Acid and Hydro- 
genated Castor Oil,” or ‘““Emeryfacts— 
Specifications and Characteristics.” 


New York Philedelphic Lowell, Mass. Chicago Son Francisco 
Cleveland « Ecclestone Chemical Co. Detroit 


Werehouse stocks also in St. Lovis, Buffalo, Baltimore and Los Angeles 


Export: Corew Tower, Cincinnati 2, Ohio 
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FUTURE MEETINGS of the Industry 


FEBRUARY, 1956 


2-3 Western Petroleum Refiners 
Association (regional meeting ), 
Shamrock Hilton Hotel, Hous- 


ton, Texas. 


5-10 American Society of Testing 


Materials (Committee D-2, Pe- 


i troleum Products and Lubri- 
cants), Statler Horel, Dallas, 
Texas. 


Private Truck Council of 


America, Inc. (annual conven- 
tion), Cleveland Hotel, Cleve- 
land, Ohio. 


22-23 lowa Independent Oil Jobbers 


Association, Inc. (convention), 
Fort Des Moines Hotel, Des 


Moines, la. 


24 Natural Gasoline Association 
of America (regional meeting), 


Lincoln Hotel, Odessa, Tex. 


26-29 American Institute of Chemical 


Engineers, Statler Hotel, Los 


A ngeles, Cal. 


27-29 Missouri Petroleum Association 
(annual meeting), Chase Hotel, 


St. Louis, Mo. 


American Petroleum Institute 
(Division of Marketing, Lubri- 
cation Committee), Sheraton 
Cadillac Hotel, Detroit, Mich. 


28-29 


MARCH, 1956 


7-9 American Petroleurn Institute 
(Division of Production, South- 
ern District Meeting), Plaza 

Hotel, San Antonio, Tex. 


FEBRUARY, 1956 


13-14 


19-2] 


20-22 


0) 


APRIL, 1956 


2-4 


4-6 


8-13 


National Assn. of Corrosion 
Engrs. (annual convention), 


Statler Horel, New York, N.Y. 


Petroleum Marketers 
(24th annual con- 


Illinois 
Association 
vention), Sherman Hotel, Chi- 


cago, Ill. 


Texas Oil Jobbers Association, 
Statler Hilton Hotel, Dallas, 
Texas. 


Refiners 


Western Petroleum 
Association (annual meeting ), 


Plaza Hotel, San Antonio, Tex. 


Ohio Petroleum Marketers 
Assn., Inc. (Spring convention 
& trade exposition), Deshler 
Hilton, Columbus, Ohio. 


American Petroleum Institute 
(Division of Production, South- 
western District Meeting), 
Texas Hotel, Fort Worth, Tex. 


Florida Petroleum Marketers 
Association (annual meeting), 
Geo. Washington Hotel, Jack- 
sonville, Fla. 


American Institute of Electri- 
cal Engrs. (Southwest District 
No. 7), Dallas, Texas. 


American Society of Lubrica- 
tion Engineers (annual meet- 


ing), William Penn Hotel, 
Pittsburgh, Pa. 
American Chemical Society, 


Dallas, Texas. 


14-18 Petroleum Equipment Suppliers 
Association of America, Boca 
Raton Horel, Boca Raton, Fla. 


16-20 Greater New York Safety 
Council (annual convention 
and exposition), Statler Hotel, 
New York, N. Y. 


18-20 National Petroleum Association 
(semiannual meeting ), Cleve- 
land Hotel, Cleveland, Ohio. 


22-26 National Tank Truck Carriers, 
Inc., Shoreham Hotel, Wash- 
ington, D. C. 


29- 

May | Independent Petroleum Asso- 
ciation of America (semiannual 
meeting), Statler Hotel, Los 
Angeles, Cal. 


30- 

May 2 Chamber of Commerce of the 
United States (annual 
ing), Washington, 


mect- 


30- 

May 4American Petroleum Institute 
(safety and fire protection mid- 
year meeting), Warwick Ho- 
tel, Philadelphia, Pa. 


MAY, 1956 


13-15 Empire State Petroleum Asso- 
ciation, Statler Hotel, Buffalo, 
N. Y. 


13-15 Pennsylvania Petroleum Asso- 
ciation, Bedford Springs Hotel, 
Bedford, Pa. 


Continued on page 48 
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MAY, 1956 


14-17 American Petroleum Institute 
(Division of Refining, 21st mid- 
year meeting ), Sheraton Mount 
Royal Hotel, Montreal, Canada. 


21-23 American Petroleum Institute 
(Division of Marketing, mid- 
year meeting), Atlanta Bilt- 
more, Atlanta, Ga. 


23-26 American Petroleum Institute 
(Division of Marketing, Lubri- 
cation Committee), Broad- 
moor, Colorado Springs, Colo. 


JUNE, 1956 


3-8 SAE Summer meeting, Chal- 
fonte-Haddon Hall, Atlantic 
City, N. J. 


4-8 National Fire Protection Assn. 
(60th annual meeting), Statler 
Hotel, Boston, Mass. 


17-22 ASTM 59th Annual Meeting 
and 12th Apparatus Exhibit, 
Chalfonte-Haddon Hall, Atlan- 
tic City, N. J. 


21-22 Western Petroleum  Refiners 
Association ( regional meeting ), 
Broadview Hotel, Wichita, 


Kansas. 


25-29 American Institute of Electrical 
Engrs. (1956 Summer & Pacific 
general), San Francisco, Calif. 


SEPTEMBER, 1956 


7-8 Desk & Derrick Club, New Or- 


leans, La. 


National Petroleum Association 
(annual meeting), Traymore 


Hotel, Atlantic City, N. J. 


American Chemical Society 
(130th annual meeting), Atlan- 
tic City, N. J. 

ASTM 2nd Pacific Area Na- 
tional Meeting and Apparatus 
Exhibit, Hotel Statler, Los An- 
geles, Calif. 


National Industrial Conference 
Board (marketing meeting) 
Waldorf-Astoria Hotel, New 
York, N. Y. 


Mid-Continent Oil & Gas Assn. 
(membership meeting La.-Ark. 
Division), Roosevelt Hotel, 
New Orleans, La. 


OCTOBER, 1956 


Texas Mid-Continent Oil & 
Gas Association (annual meet- 
ing), Rice Hotel, Houston, 
Texas. 


1-3 


American Institute of Electrical 
Engrs. (1956 Fall general), 
Morrison Hotel, Chicago, Ill. 
American Petroleum Institute 
Oil Progress Week. 


National Industrial Conference 
Board (atomic energy meet- 
ing), Waldorf-Astoria Hotel, 
New York, N. Y. 


NLGI ANNUAL MEETING 
Edgewater Beach Hotel, Chi- 


cago, Ill. 


Independent Petroleum Asso- 
ciation of America (annual 
meeting) Statler Hotel, Dallas, 
Texas. ; 


NOVEMBER, 1956 


1-2 SAE National Diesel Engine 
Meeting, Drake Hotel, Chicago, 
Ill. 


SAE National Fuels and Lubri- 
cants Meeting, The Mayo, 
Tulsa, Okla. 


8-9 


American Petroleum Institute 
(36th annual meeting), Conrad 
Hilton & Palmer House, Chi- 


cago, Ill. 


26-30 National Exposition of Power 
and Mechanical Engineering 
(ASME), New Coliseum, New 
York, N. Y. 


27-30 American Chemical Society 
(9th National Chemical Exposi- 
tion), Cleveland, Ohio. 


APRIL, 1957 


16-18 National Petroleum Associa- 
tion, Cleveland, Ohio 


JUNE, 1957 


16-21 American Society for Testing 
Materials, Chalfonte-Haddon 
Hall, Atlantic City, N. J. . 


SEPTEMBER, 1957 


11-13 National Petroleum Associa- 
tion, Atlantic City, N. J. 


OCTOBER, 1957 


28-30 NLGI ANNUAL MEETING 
Edgewater Beach Hotel, Chi- 
cago, Ill. 


APRIL, 1958 


16-18 National Petroleum Associa- 
tion, Cleveland, Ohio 


JUNE, 1958 


22-28 ASTM 6lst Annual Meeting, 
Hotel Statler, Boston, Mass. 


SEPTEMBER, 1958 


10-12 National Petroleum Associa- 
tion, Atlantic City, N. J. 


OCTOBER, 1958 


27-29 NLGI ANNUAL MEETING 
Edgewater Beach Hotel, Chi- 
cago, IIL. 
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fou can put your finger on a . 


for every grease-making need 


WITCO’S complete line of grease- ge stearates tee? produce medium to 
extremely high gels of excellent stabi smoothness and color — to meet your 


specific requirements. 
Manufactured under closely controlled conditions, WITCO STEARATES have 
a high degree of uniformity, freedom from foreign matter, low moisture and 
low soluble salt content. 
... extremely high gel. Produces greases of excellent 
stability with minimum tendency to bleed. Excellent color and clarity. 
... very high gel. Excellent economy and performance. 
Dropping point range of 300° F for high dropping point greases. 
... very high gel. Outstanding performance in Penn- 
sylvania base and high viscosity index stocks. 
medium-high gel. Excellent economy and per- 
formance. Produces smooth, ‘stable greases. Particularly recommended for Gulf 
Coastal and low viscosity index stocks. 
. medium-high gel. All-around good performance in a 
variety of oil stocks. 
. .. medium gel strength. Suitable wherever a definite 
percentage of soap is required. 
... forms clear, light-colored greases with excellent water resistance. 
Operating temperatures from — 90°F to 400°F. Six per cent to eight per cent soap 
ample for multipurpose greases, 
. .. good water resistance anc high stability over a wide 
temperature range. Excellent non-corrosive properties. Well suited for synthetic 


greases. 
... to meet special requirements. Write for your copy today. 


WITCO CHEMICAL COMPANY 


122 East 42nd Street, New York 17, N. Y. 
Chicogo * Boston * Akron * Atlanta * Houston * los Angeles 
San Francisco * London and Manchester, England 
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FLEET OWNERS MULTIPLY SAVINGS 


WITH MULTI-PURPOSE GREASE 


_INLUCITE 21, International’s field- 


proved lithium-base, multi-purpose grease, 
outlasts ordinary greases 3 to 10 times, 
reducing “down time” and man hours. 


INLUCITE 21 cuts greasing errors. One 


grease—one gun—no mistakes and a better 


With Research Comes Quality, \\ = 


job, no matter who applies it. 


A trial will convince you. Write for de- 
tails on INLUCITE 21, made under our 
exclusive patents. 

INTERNATIONAL LUBRICANT CORP., 
New Orleans. 


] With Quality Comes Leadership 


; 
> 
\ y 
/ / 


i 


Yours for the Aski 
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FOOTE MINERAL COMPANY 
402 Eighteen W. Chelten Avenue, Philadelphia 44, Pa. 
Gentlemen: 


Please send me technical data about Foote lithium hydroxide along 
with the article mentioned in your ad. 


Name 


technical data on Fo 
ufacture of lithium base m 
FOOTE MI 
4 


OFFERED IN 
COMMERCIAL 
PLOT AND 
LABORATORY 
MODELS FOR ALL @ 
REQUIREMENTS 


AVAILABLE IN 
A VARIETY OF 
CAPACITIES 
SUITABLE TO 
AMY SIZE 
OPERATION 


Available Individually or as Component Parts of a 
Complete Stratco Grease Plant 


The Stratco contactor provides continuous or 
batch mixing with very short time cycles, less 
soap, less manpower and laboratory control. 


The Stratco Internal Circulation Double Stir- 
rer Kettle adds further efficiency and economy 
through exceptionally good heating, mixing, 
kneading and cooling properties plus more 
rapid turnover. 


Together they comprise the major items 
needed for more efficient, more economi- 
cal, more profitable grease making and 
the production of more uniform greases. 


They are available individually or to- 
gether for modernization purposes or 
as parts of a complete Stratco grease 
plant. 


Corporation 
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